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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new 
technology capable of independently and easily selecting 
a substrate used for manufacturing a thin film device or 
a substrate used for an actual operation of the thin film 
device and preventing a deterioration of characteristic of 
the thin film device. 

SOLUTION: An amorphous silicon layer 120 to be a 
separation layer is formed on a highly reliable substrate 
100 capable of transmitting laser beam, and a thin film 
device 140 such as TFT and the like is formed on the 
substrate. Laser beam irradiated from the substrate side 
causes abrasion in the separation layer. The thin film 
device is bonded to a transcription 180 through a 
bonding layer 160, and the substrate 100 is separated. A 
desirable thin film device can be transcribed to any 
substrate. A thickness of the separation layer is 
predetermined to the thickness causing abrasion when 
irradiated by the beam, approximately 10 nm. 
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1 

MES«± \Z 7 =E)l> 7 r X v U a >M Z&18.T -5Sf§ 1 1 

gt. 

WEte^k:tt«-r*JB 3 lit, 

ffi ESS SrWffi 7 )V 7 r X >- U 3 6 MM. £ it £ 

mess 2 xaKT»j*snswe*iE¥JifcM*ii h ^ > 
iwejBixafcT»j*sn*waB7 i Eji' 

7rX^U3>S©Siff«, ltMe*2XSfcT»j*;£*i 
»J« S *l -5 d <h Sri»S5; £ T -5 Slr/H X ©C9*ft. 

lEiS±C 2 5 nm£lT©Ifl;T7 : E;i/77XyU 
3 >Jf£J£j5£-r53! 1 XSi:. 
WS7^77^v"J3 >B±CME*)K5 f n-f x 
trt&Bftfc^Ji 2 XSi, 

twe*B¥#K»£"r*» 3 lit, 

WE**S^UTlWE:r^7 7X5'Ua>JBtofc«l!B 

£*-t * c: t z&m tr awR^A-r x ©e^ft. 

MESH 2 ia"m, MIETt^rXyUn^CKf 
1 1 nmHT©lf)i(:T)g^t5Ci:^Sii:t4 
Sat^/W X ©ife^7?ft. 

©fe3*7jft. 

[«*^5] is±©iif/H x * t if ^ 
m^mm± \z -> u n >%Kmw.m *»«-r *xe t . 



(2) 4f§3-¥l 1 - 7 4 5 3 3 
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mEIKfAW X £^ tfWE»<E^S S^L/T 

mm&w ta^-r % is t . 
©Jirt*j:tf/*fc»4»ffifcT*ii*t4i;a-e-*xe 

»E««*HnE4WIIJi*»6«RSli-*X8a:, 
S:*-r a £ <h tt4WlTrt-f X ©fe^Tj ft. 

s^-rsxessskiaBiwfcctftWfitr^sBtT* 

/\*-fX©$g^7Jft 0 

iWEa«±fc»«»*»j«-r-5* list, 

«t4^2lSt, 

«re£«*ictt*'r«)B3xa&. 

ttE3SS*^bTiW!»Iii:3tSBI»L. huE^SIB 
© A *5 «k tf/ * & # ® T » 81 £ £ V £ -fr -5 3f5 4 X 
Si, 

ME««£ME#*S*»SHMt3tt*IB5xe£, 
ME*4XgT«. ME*HM©Jift*J:tf/*fcttJ|i 

BfcTsa«i*feDfciSfcffirE^(8iB©±s»c^ffl-rs^ 

T, »E»«B©±Ji©*»*fcB8t**B&±-rari 
50 *«r«fr*SI«7*A-fX©<E^jS. 

hmbs 8 ] nt^js 7 i;*5UT, 

ME*4XS©*»Wfc, HE^KIffl±it^4V)f 

n*oeii:T, *5rE»7j**«-r-5fc«e)©M3S®*}g 
-rx©te^7jfto 

[w*js9] ai*JBi75M8©^-rn*^r*^T, 
ttte¥B*<£^-r«cit*^t-rs*)BSxA'fx©<g 

40 ^7jft. 

[li^iiio] ii*^i75S8©vi-rn^ir*viT, 

i 8 ©t»m*»KE«©te^*s*a»ig* 
fTbT. iSEe¥#±i;, iKf/t-f x©issf;v-;p© 
u^;w««»tt**»©*te3yji*iE9r*:its««i 

f * WBt^X-f X ©^7j ft . 

i i ] n^g 1 755 1 o ©v»-rn*»tE*© 

-fx. 

1 2 ] m^m 1 1 jc*3^t, 

50 HBMr/t-f^tt, ^Kh7>v'XiS' (TFT) 
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[■1*5114] VhUJ^iRCiKftftilih?^ 
i?** (TFT) t, -t©J»«h9>S?^^©-flHK:tt 

M$gi 1 75M i o o^f n^fcc*©^rj**fflViT«iC 

15] vhU jr;MKfcEB$nfc££tt&fll 
*«ttC»«*n**Blh5>S?Xi' (TFT) * 

[i$fl6] IS*3S1 4XB1 5lzmm<DT9T>( 

[f8U=l©i¥jJBIfcIftBJ§] 

[0 0 0 1] 

[0 0 0 2] 55 
[»*«*] «*tf, flh7>y7^ (TFT) 

i¥Si h 9 > X ^ £ C V D m \Z «fc £> 712 /ST -5 Ii 2: jg 

5. -€•©&*, m&-c\Z. ioo ot;gg©igS(:Ii 

-So 40 
[0 0 0 3] 

[0 0 0 4] U*>U TFT*0*lT/H7t*tL 

[0 0 0 5] ±jS©±e»tC, iHSfi$>l31£#5S2 50 



«fBB¥ 1 1 - 7 4 5 3 3 
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oTlgf.Pq«£©±#£iS<., 
[0 0 0 6] Sfc. ^7Xi«liK, Sin-^TVii:^ 

[0007] aijfi«#^&<«ftiiKi^satcs 

[0008] *c:t**W«#»4, IKf^^xittr 

IME^Ji KTSB 1 ©*«±fc»j«Ufc 

SWRS-frT. ?fl2©S&fCi|g^£l*3&flf£jSfgLT 
^•5 (#1¥8- 2 2 5 6 4 3-5f) . Z\<Dfztb\Z. % 1 

«Ji©Jirt*«t^/*&tt5WB**i)ts-e-T. mi©* 

«<httte^®i©M^73^11»2)dt-P, «<l£^JS£?g 
[0 0 0 9] 2f=f8l>§#CD$ S£-5#*Tl;:.fc* 

*-£*±©t£#, #I8JIj&><=>»*IT, «e^g©»M^ 

g i (DmmzM&zntzmim^A-i xttt®. 

[0 0 10] C©^Yfr-5#tt<i:bT«. mx-vimm? 
AW X t l/TT FT^MLfcip, #«SK:3fc£Ha#t 

a->««E©j*ii>. ^-7mst©Jt^:*5i^evi 

U ft£<Z>«^lctt. TFT**iLTl*5i:t*jS 

[0 0 1 1] # 

m m © If 1*1 *3 <£ tf/ * tej*® fcf!l(t ?r * C $ -Br* It 

[0 0 12] *^BJ«, ±f5*1«{C^T^$nfc ; b© 

ffl-r*»i ©*«<!:, m7L\m&®mmmmz&m?z 

I2©« (Sffi©ffl^e.*-T»Sb^'i4S* : bofc 

li) ts, ntL\zssuzmiR?z>z.t&eiifeti„ *^ 
[0013] *¥&w<Di&<DEm$. tztzftmrnfrZK 
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aa-a-r, b*»t>, *stsnfc»a»j«s#f*w«bT 

[0 0 14] *38BH©*Sfc:te©SWH:. #SIJi©JIrt 

fe^tf/sfciijiviciMe&cdtt.&x&ic-c. mm 

AISlfCg&ltbT, »2©*«fc*«5 s AWXSte^T* 

n tj&«T**«f«a:aEiif sait-r* c t ess. 

[0015] i0 
[0 0 16] tt*« 1 KC*©*Wtt, S«±©»Kx 

i il t , ffirfB 7 ^ )V y r * > u n > jf Jt \z WBJWf 

l»6iNS*««5l8^ £#U ttESB2XSfc 
ItTfEIB 1 XSCTJgJ5K3 n4WB7 ; EJl'7 r U n > 

^©kj¥«, «nBJB2xefcT»<san*«rtE»ith5 

[0 0 17] xAKXajtfcfcttSWWtttfffiUMfctf 50 
&:3#8IB£K!ttT*5£, ^©»K±fCTFT#©*K 

u *©«K»(iJifc3tfeMatb. enci^t, -to 
A*iii*T*©a^**i^w;**si«KSi§:*. r 

[0 0 18] BMtBllOfMJTttSSlXSfcT 
m&±lzBm2ft, SB4XSklT*teBMtfcJ:0«l**Si 

C©T ; e;P7tX->U3>S«, H3 1lC*tJ:5fc. 
tt»#t* < fc * K £, K7 7 r X -> 'J ^ >m fcSfcJS 

[0019] ;;t, l2igi:TMSn5fi^S 



*#BS§¥1 1 -7 4 5 3 3 
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0, -¥-©^-v^;WBtt#U ->U3>J&5^H7t;l'77 
7yU3>fti'Oi/ij3>IC:TI^n, —JSC 2 5 
nmft«*.*«*.tf 5 0 nmlgCDiltlMSn 

a. if i ©sswen. f liittMsns^i 

S (7^b-i>3 >M) iLT©7t;i'77Xy'j3> 
©l«JP£, fee^B4 3 ©*Mh^>> ! X^©^^*Jl/g 
i5«<»«l/Tt>*. f£t>T. 3fc»ltXST©«J* 

/hlMtoWHti*. ssictt, HMtati-&3fcx*;M=-j&» 

IT. *©*tt&3t#*R5VWXfcAI*bT'b, 3tX 

[0 0 2 0] »*3S2©56^tt, if*^l©^HJT©T 
*JU:7r;*2/U3>Ji©ilJ*©)S*fcft*.T. gE)I©l8£ 
J5£2 5 nmaTtSiLfctO-e**. 

[0 0 2 1] ±j£b*:iID. 7t;i/77XyUa>I 
te. El 3 1 C^fi 5 RAfcW*<fc*S£, i7t 

^77^y'ja >m izytmrnz nxmm *± c zitziz 

*SS:3ttX*;^-€/ha<T*, li*lg2«CT^«b 

fc»lJPT»fttf, 3tx*;^-*-t-»-/ha<Tr#s. & 

*3, 7 ; EJV77^y | J3>i©IfKllt 5~2 5n 
T, 262)^tta!*313{C^-r«t'5fC 1 1 nmKTttS 

[o o 2 2] m3tm4<D&miz. Bt#3il7553©Vvf 

n*fc*V»T. SfrfB^2XSTtt, iSBEMflfiSfiS (L 
PCVD) lZTlftmT^)ly7 7,i'V=i>m&Mf8.TZ> 

[0 0 2 3] LPCVDICT7^77^y'J3>I$: 
^fiTTSt, 7"7XVCVD, (AP) CVD, 

ECRSfiitSLT, **tta*iB<, MrB»«5 s /t'f 

[0 0 2 4] M:ftgt5©»9§tt, Sffi±0lIryH7 

U=i>**fc»JRJi*#J*?-*X8£, WlB->Un>S%^ 

^bTMIE5J-iat«C^SBaStb, l3l24rfHS©Hf*3fe«t 

[0 0 2 5] nSf 5©^Kl:iWi, ^— »«»3ft»6 

TtJinbTfc, ^©«nfc7t«. mm^rt-i x\zA%? 

SS5»c, s/ija>M»«ItlHllSft5. tot. 
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mzMmisltMWrrt'i x©*Hi©#ft:£R&±"?£5. 

©*#&<. ^3l5J;D^ft£nTU-5-> , J:3>±^©i* 
[0 0 2 6] fi!*S6©3SBJm, il^lfiSfc^T, Wl 

too2 7] m-^me w»wtc«tn«, i3 l-cs^bfc 

•5. d©2«CDT ; E;i->'yX->U3»i$r^gi-r-5fcJ6 
[0 0 2 8] li*lg7cr)56BJtt, Sffi±(D»ffii5*/WX i*? 

mtR±\zftmmzM&L-?z>%i i nt. me#!Kji±c 

LTtME*H*Jlfc3tefcHMtU ltGE#*Ji©JIf*3*J<fctf 
«*WE»«H«»S«»S-a-*JI5 5iet, **U it* 

ifrE#i§Sji©±Ji©^fS£fc««^£K±T3;it£& 

[0 0 2 9] ^©^4lStCT7t.Wr^i:, #!SfJg*: 

«ji«*j«Ts»R©£«*fcf4-****«. ** <« 
-ft) &2©**flsfc£r*8i*fcUT«n*. cot 

*, ±K©$H t *fc»4K ; P©;RtBfc:#v>, #«B©-hB 40 

[0 0 3 0] L^L £©*£:#«. »(BtS©±H**#-r^ 
W*fcJ:D«W-t»6n. $HiJi©±JI©*#*fc»4* 

«#B&it2ft*. 

[0 0 3 1] COJ:54iA**tbT, #H8B©±B 
««k^. M*.t4*ft*JI©JP£. 8E<g¥B©JP3, m&W 

[0 0 3 2] mxm8<D&w\t, rn&mT izts^x, m so 
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[0 0 3 3] «f*3( 8 OI858TJ4. ^«IJ1©±B*«JSS 
[0 0 3 4] fc45, »*^l~8©^BJ(Cfe^T> S# 

6«»$-a-*x8t»4, •*©)■#*«*>•$". n-rna** 

TffcfrStofc^. fib, SIESHIRS-afcaoaWT'A 
-fx (fSDR^A-f X£"§rtr*<£^JB) ©A>HU >^<C 

HMT-5©^M*LV^ 
[0 0 3 5] S&, IlT;H^©«?#^©^lCffl 

fe, *©aaEt4¥Sfl:*nT«l«T?#*J:5C&0, <fc 

s. 

[0 0 3 6] ttEC»tt£#*LTfr>«ttE*MaJI£llt 

[0 0 3 7] ^KfcSHlJlt^fefclfcS-rS'b©-?* 

[0 0 3 8] &¥#©*? £L#r. Wtfcgfc 

OV»T«RTn«. S-fWE«9#tt, 3t"§««T;&£ 

[0 0 3 9] C©3|BJ£1££:L-T, 0>J*J4. V — ^#5 

[0 0 4 0] M&lfcW-mZ. &«g^B©?§SJj£©l» 

©^it5fig£T..„ tbfctt*. ^7X^,« (Tg) 

[0 0 4 1] 5*A-f X«itP*©fk*itflCfc»A6n-f, 

[0 0 4 2] #»9ifcJ:fU4\ fltEfc9#t4. ^7Xfi 
HjA (Tg) $&»4«Mtjfe*«. I»E»«5W;*©»J« 
:/n-fex©^i!5fiKJ^TT&oTfc«fc<, ftif&S, » 

[0 0 4 3] !9E<S^f4, ?X*fT 
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[0 0 4 4] 0iJ;U£, ^^f-yf?^;^*©^ 

[0 0 4 5] Sfc, 0U*.tf, y-^77.*S#w^ffi 
xmmt. TFT«ifiWf©!»«iaKJ:»3 7JP*iJj«»3&t 

^T7^7^Yh U^*M©S£fi*jSg«©#»l;::fe 

[0046] ^jc, »mmKWMs*mimaL-sti*x 
[0047] wk-tV'w ^©sajfi^cBfaossiaais** 

f -5 C i #T # * T & -5 . 
[0 0 4 8] «}iE*««, 3 10nm©ttl0 

I8t«. 3 1 0nmO««t*tJ3ie*RRitT*. 
[0 0 4 9] »iIfc*HT7^1/—>3 >i£f tSf 

[0 0 5 0] 5fcfc, 

[a0 5 1] 7 ; E*7rX->'j3>l4JttR«U s 

[0 0 5 2] ME7 i EA'777-> , J3>ia;, 
7K^ (H) *2JS?%£t±-g-^-r-5C UK 
[0 0 5 3] 7K^Sr-^tr7 ; E;U7T7.>'U3>$:ffltifc 

[0 0 5 4] MB7 1 E*7rX5'>j3>l4. 

(H) £1 OR^X&Ji^rr-SCi:**"?**. 
[0 0 5 5] ;Mt®-£**]BM|;X.«C&lCj:9, #81)1 

[0 0 5 6] #8IJi©fte©l#ffi:LT, &fc~>V=l>& 

[0 0 5 7] #g|g©3£lCte©*rSi:LT. *sS?-g-*r 

[0 0 5 8] 4: LT***tf ft 



(6) $#§3^1 1 -7 4 5 3 3 

[0 0 5 9] #<IJi©a&k:«l©*«il,T. ggfe* 
[0 0 6 0] #«Ji£LTS*£**a<£JH^*£. 36 

(Dmsnzm^mamth^ti. z\ti\z&r>TftMmiz& 
[oo6i] c<o»mmti. Miitscifctt 

JO [0 0 6 2] JliMWcRjfeSnttViJLtfcWSjfcfcUfc 
[0 0 6 3] uO^RH 7 ; t;U7 7 7 l ->Ur3>Kt 

[0 0 6 4]»BI«JS6fc«Otflli:UT. t5$7 

[0 0 6 5] »«Ji£LT3lll»{fcttJBW«fcfc©SS:£ 

T=Ejiyrx->uzi>cDm^tmuiz, ft<om.a \z 

[0 0 6 6] #C ftJ&StlJICTJB^STfcCOUTfB 

[0067] u— 9 s — 3t«nt— u->h^e-ea&o, #§8 

[0 0 6 8] COU-fJttt. *-©&:!£, 1 0 0 nm 
~3 5 0 nmtt5ii:*!TtS. 
50 [0 0 6 9] MftSTJtX^;!/^— ©U— *f— Jt^ti 

scttciD, ftmm\z&nz>um*$h%km\zftoz\}i 

[0 0 7 0] ±i©^#5attl/-1f-tUtll 0>J 

^&g^«©iSx^.;i/^-© v— tf-9tliitiifi-5jm& 
#Xk--tf--T&D, U-f-iftUTMX (A 
r, Kr, Xe) k.)\n*f>iS7^ (F», HC1) 
ffi*-&*5-&fc i &©S:fflV^ia:»C s k0, ftSW&41I 
®M»V- *f-3tStti*-r*J14:*»T?** (XeF = 
4(3 351nm, XeCl = 3 0 8 nm, KrF=248n 
m, ArF=193 nm) . 
[0 0 7 1] i+i/71/- !f-3ttOBH8tte«fct), Sffi± 

[0 0 7 2] U— !f3t©»*tl/Tfa. 3 5 0nm~l 
2 0 0 nm^ffltSrifeTt^. 

[0 0 7 3] »iB«fc*HT, fllAfcftf^ifctij, Stffc;, 
jf*« ©^ utut % m c s -e-T^gmtt s -a iz 

50 \t % jfcg#3 5 0 nm~ 1 2 0 0 n mggOl/- tf-3fc 
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[0 0 7 4] )k\z. *«T/Hxl:onTKWt*i, 
mFBS»KxA*'fX^iE^h^>v J 7 > ^ (TFT) tfb 

[0 0 7 5] igttf6&TFT£, rftW.<Dii&?-W±.\Z&& 
fc<E9 Ggjfc) ioT, 8*©«?l§Il&S-t© 

[0 0 7 6] lisRJi 9 irE®©i£0J«. is*jg mm 8 

[0 0 7 7] ««tt©Wtr»S«fc«0igL«JI!U ** 

[0 0 7 8] li^Ig 1 0 fcE«©5BWtt, 1 755 

8 ®^fn^i:*^T, ISsRlB 1 755 8 ov»m*»teia 

t/H 70S^P- 7U© U^;i/36«»a*1B»0*<E*Ji 

[0 0 7 9] —3©ai*±fc, flittf. S3S!©&fcS« 

[0 0 8 0] M&B 1 1 fcEIR©fSiJItt. 1 755 

[0081] *ns©»if;Hxo(!E?ai (mrr 
[0082] sj^js i 2 KE«©»9m. m$tm 1 1 tr 

*V»T, WEWH^/t-fyUi, Iih5>yX^ (TF 
T) T*«^tft«r«fr*. 
[0 0 8 3] MaKQI 1 3 CE«©»Wfci, 1 755 

[0 0 8 4] £j««MBa;«±K:, IIh7>-^ 

X* (TFT) ^fflV^T«fig^nfc->>^;i'5 1 ^7 P -7'r 
:? D a >tf a.-^**flf«-r* C £ %> °Jjt6T&3. 

[0 0 8 5] M&Hl 4fcE«©«9itt, ThUi'^tt 
»cB«Snfc»Bth5>^^^ (TFT) fc, -e-OMl 

h 5 >yx*o-it«i4nfc»itii 
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|»3R3f 17551 O0Dti-rn*»KB«CD*fttfflt»T«IB 
H*ffiCDfflR h 5 > * * C t fC J: 0 »jg £ 

[0086] *iisffl»iT;Hx©fi?Si (mm 

[0 0 8 7] »*IB1 5fcE«©»9itt, vMJf^« 
(TFT) *©*Bth5>S?X*©— SHfc» 

t, i o cEt©*a*fflv>T»j8Sft&. mi 
itfJB 2 ©»w-;u— ;H"5;KoittE K*-f ;tia**«|j« 

[0 0 8 8] yary-r ^TMJ*^i«±t. Si^gB© 

A'®Kfflii/t^->^ v'U 3>TFT©gH68H£ 

[0 0 8 9] M«JX1 6lcE«©^Mtt, «*JH1 4X 
50 ttl 5 »rE«©7^^^ ^ h U PX&Wi&m^Tgim 

[0 0 9 0] Will y7Xf'^aS&ll/^, L& 
[0 0 9 1] 

[0 0 9 2] (mi ©*J£©J£<&) la 1 ~E 6 «*^BJ 

©» i (»^TyH^©e?7jS) *t&m 

[0093] [iii]0il:^t±5i:, S«i o o± 
(c^SIS (^6®;JtRS) 1 2 0 4Jgfig-r-5. 
[0 0 9 4] S«l 0 0*«k^«tS 1 2 OfCO 

[0 0 9 5] ®a« 1 o o \z-o\,*T<DVtm 
mmi o ott. jt*»aab#*a«tt**-r*t>oT» 

•S©*W*b^. 

[0 0 9 6] C©^-&, 7t©^j§^«l 0%&LhT&3 
©liWSK- 5 0 Xet±T?**0*««tD»*b^. C 
50 ffll)i$M®f3t. 7t©igg (ox) *i^#<7i 
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[0 0 9 7] StRl 0 OH #*tt©»tr>*f»T 

1 4 0^*Rgg 1 4 2 

(WA«3 5 0-1 0 0 0tlflE) 

« l 0 0±^\©Sg¥I 1 4 0§(?)Kl:^L, f^fi 

[0 0 9 8] t£oT, Sffil 0 OH 14 0© 

»J*©»<B«iafiS*Tmaxibfci#* 2,£**Tmax£Jl 

H S4E1 0 O0i«f[H SA«t3 5 OTCfiUtOfc 
©jW»*L<, 5 0 OtJK±©fe<&*U;D#*L^,, £ 

^7 0 5 9, B*i«*7XOA- 2*Oi»tt»5X 

[0099] asffii o ocdjpsh wfcButan 

ii#H 0. 1-5. OmmgftT* 
0. 5-1. 5mmgfln?»*0#«fcD#SL^. 
S«l 0 0©JPS#WT«f*fcM«©ttT*!H** 

Sffil 0 0 ©Hf«^i^C, 7t<Z)^g^ 

[0100] ©#gfiJI 1 2 0 (DtfcBj 
£MMl 2 OH RB»*n-63t*»«U -e^Srt^cfc 

-C*0, ff*L<tt, *OBSW»riO, #118/1 1 2 0£ 

ftiWHt 43 <t / * fc te^MSBjgt \z S £ fc CD *i«k V i o 
[0 10 1] fteDHMtfcJ;?)* 3H8S1 20* 

-r&fo-B* ^ii i 2 o i:tt^nx^^^^ft t 

So 

[0 10 2] A. 7^77Xy'Ja> (a-S i) 
tOT^r^^Ua^tli tK^ (H) »MS 

±i«1?*SO*(fiK, 2-2 0I^%igT*§ 
©**J:0#*Lla. COcfc^fc:, (H) *t»fi£*a 



(8) 4$BB¥l 1 - 7 4 5 3 3 

ZiltUZo T"EJV7 yXv'Ua^tf)** (H) <Z)^ 

[oio3] b. ttfc4r-r*xtt$r-f 

m<t^r^mtLX\t. SiO, Si0 2l Si 3 02^f 

12S iOa, CaSiOa, ZrSiCU> Na 2 Si0 3 

[0 10 4] KYt^^><hbTH T i O, T i 2 0 3 ^ 
T i 0»«mttf&*U f^>M^^:lTH 

6 BaTi 04, BaTi0 3 > Ba 2 Ti 9 0 2 o, Ba 
TisOn, CaTiOa, SrTiOs, PbTiOa, 

^? MgTiOs, ZrTi0 2 , SnTiO^ AhTiO 
5 , FeTi 03***tf&n*. 
[0 10 5] Bft^-'JAtlTH ZrOi## 

3, ZrSiO^ PbZrOa, MgZrOa, K 2 Z r 

[0106] C. PZT\ PLZT, PLLZT. PB 

» E. 

W»*»f«»tLTIt -CH-, -CO- «r"h 
» , - CONH- (7^ F) , -NH- H ^ K) , 
-COO- (XZfiW , — N = N — (7V) , -CH 
= N- (y7) «a>»£> OtCOBSStKcfc 9 ^ne»0^ 

2£(±<D^>if>gS*fc^<Djfig^) SrWr*t)OT 

« [0 10 7] ^©iSttWajBfl^WWOJMIeWtLT 

#«J-f$H, *U7^H, #'JiXf;k #uy 
fW^^UU-h (P MM A) , # U 7xZl/ y^)V 

7 7*1 H (pps), # u x-^;i/x;v^> (p e 

[0 10 8] F. 
4ItbTlt fi-AH A 1 , Li, T i , Mn, I 
n, Sn, Y, La, Ce, Nd, Pr, Gd, SmJ 

5^ n-5„ 
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[0 10 9] tiTzs ttffiM 1 2 0<DJ¥£&. $W£gW-*> 

iS»«» lnm~2 0(tmISTW©*« 
*f?£L<. 1 0 nm~2 y mSSTifc <3$?* L 

<< 4 0 nm~ 1 umig,gT&SOD#*£ Lt,>„ 

mii 2 o©MiP^$-r^i, 0m<D^-mm 
m-f^zt, ftmmi 2 o©s»^fJBitt^w«-r2)fc 
*iz, mzttMMi 2 o&mik-rzmz, t^mzm 

mrffrftZ. »8U2 0©^IB, X^ZfiZHi 

[oi io] ftmm i 2o®M^Sfi. ftizmmzn 
r, mw.i&*mmm<?)n&mzfovxmg.mi>iiEnz>. 

tz£Z.lt, CVD (MOCVD, igffiCVD, ECR- 

cvD^-g-tr) , mm, tt^mmm (mb) . x/^-^ 
ms. ss^y* (^^ytr>^) , urn 

h (LB) ?£> Xbf>3-h > X7V-U-h. U-)V 

[oiii] ftmBi 2 o^^-yjmias 

TS©*W£L^o 

[0 112] [IS l •V<D7 : £)l7 7Xz'V a>m<nm 
m ftmmi 2 0(D&f&tf7 : E)iy77.i/<)=t> (a- 
S i) <D«-&tCtt> (CVD) > #i£<£JE 

(LP) CVD*5. ^7X-7CVD, ±M.S. (AP) C 
VDRtf E CRiO %>M*IT I^So 

[0 113] MAS^X-TCVDtiOMStlfcy 

So 

[0114] 7yx-?cvDm\$®mm&st&&) 
iiioo t&mw-M i 4 o ta^iisnsjSt^&s. 

[0 115] LPCVDKt 7kfS?#%tB£n 

TI^S. 

[0 116] ^{', ^mmtVX(D7^)Vy7 7,^^U 

>m i 2 o ommiz-D^x, m3 i&&mhxmwt 

So 

[0 117] B3 1H «ttttT*JU7 7X->U n>B 



(9.) ftM^l 1-7 4 5 3 3 

vmm&^h, mmz^m\zxw^n^yt^)v^- 

[0 118] CIT, Ty'ly-v-a BI*t5fc£® 
m 1 2 0 cr>^TO©^:gB$fctt-gK^@llS. HIS (« 

-ft) foffltt^^css^iiTWs. mm 
io m^tiz^^xwhti^mmmtfiD, f&sti&i&T-r 

[0 119] -5-LT, d(D7^U-->3 X'iiJ^-r-SCD 
fc*», EI 3 1^5^-S. 

[0120] K±©ct^e>> *nis©)gsi-rtt, frjt 

iil^WTXy'Jn^I 1 2 0©l^/P£*< 
LT^So mtCfclQ, 7W7Xy'j3>I12 0 
£!SM$nS3£©x*;i^--£/h£<-c^ «x*;M* 

20 [0 12 1] Mitttffl7 : E^777y | j3 

>H2 0 ©MJP©^:ffi(co^r#^f So s 3 l ©a 

9. T^V- v-3 >\ZWmtZ>G>\Z&g:l3.'®l®.X.*)V* 
£<fc##^D. *I^BJ#©#^CckSi2 5 nmHW 

T«^icSlgg«?Sl^^ ^©TK££?£L<«5 nmi 
T^JI/? TZ.-sVziymcOMf&ZmmiZfT^ 

a>t?> m£©^7i£m#T#s§L&^e>£«>£>ns. 

30 «e^T> »8i^iLT©7 ; &)l--7r7.v l Jr]>gl 2 0 
SL^SIJPW:. 15nmHTT*(3, £ £>fcS#X*;P 

=f—fbts*7i©Blffi^#e»ns. s*>$?3g£iJi»s&B 

1 1 nmJBlTT*0> r©^ifiT*D. 7?U— -> 
a >ic ! ^M^©'Rx^;^-2r*&g{c<g<-r^So 
[0 12 2] [Ig2]^(C, EI2tC^-r.k5C. tJ-BIP 

•rs. 

[0 12 3] CO^M^A'-TXS 1 4 0©KSBt> (02 

H 2 ©*ffl9(r^-To EI^$tlS<t5t^ W^-xA 
-fXlHOIl ^JA«, SiOil (^P B 1S) 142 
±lZMf&%ntzTFT (Sfh7>-^^) 
^$n, CfflTFTIt i}?Uv'U3>S{Cn^««E%5; 
^ALT^fi£$n;tV-7;, FK >Il 46 t. f 1 ^ 

144t. y- hffi^M 148«t. y- 1 
50t, ®P^*6iS:K 1 5 4 fil^^^S-a^A^ 
?.ft5lf 1 5 2 tSrftii-rs. 

[0 12 4] *HJS©^T«, ^gSSl 2 OiC^LT 
50 i£tte>*lS*fige<iLTS i 0 2 ^^ffifflLTV^S*i. 



(10) 
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S i 3 N<&£©-?-©te©jei&&££ffl-f -SdtfcTi? 

*. siOii wraH) cojp^tt. t©»rti»i>» 

tt. 1 0nm~5 /iiSgt?»S©*s»$l/<, 4 0 nm~ 

1 M«e*Tr*-6©3&»J:0»*bt». *WJi»4. a*© 
BWTMSn, «Atf, $g1!I140$:«llWtfc 

nMt¥«K«*-r*««ji, jm*», mmm, u— tf- 

Bi:LT©t^©rt©4>&< .it) 1 0£fi#-r-5fc©75* 

[0 12 5] &*3, i^l:<tr3Ttt. S i O^^©* 
nM«*A«-f. »I8JB1 2 O-hirH&ttlg^g (»M 

[0 12 6] 1 4 0 WRfA'f^I) tt, El 

2 ©;gfflj tC^a tl5 «fc o is T F T^©ititx A-f 7. 

[0 12 7] WRtVW Xiltlt TFT©ffi(C #J 
Atf, SK^'ft- F-$\ y'J3 >©P I NMi^ft 

Jfc^ f®I©IIff#f/HX, II (M : IT 20 

[0 12 8] :®J:5ftflSf/M7lt J t(DMl8.J3m 

[0 12 9] [I13]^l:, H3(C*-r<t5(C, iSJBI^ 
A-fXll 4 0£. $fll 6 0S^L<Tfi?#l 8 0 

(»») t5. 

[0130] 1 6 0 S£*ftl©&»fe0!l 

tt, X#*->J^ 7i7'J^-h^. -> U 3 - > 

JS^, *>©T*>,J;V>. C©i^ftgfI16 0 4(9 

[0 13 1] f|tlBafc£S»*!l&£fr>*tt-&. fclfctf* 
(«Kf/HXD 1 4 0±tt^b^»*?RI?:^ 
#U ^©±tte^#:i 8 0^W;«. ffiYfcSS* 

1 8 0 ££&*U 

[0 13 2] jftttniJfiMHMbBO**. 7tSi!tt©£« 
1 0 0 * fzteftmjMi&CDlfcWft 1 8 0 ©— :#©n«tf>& 

(ssv»tt3tsiai4©s«Ro«^©M^{Ba^e)) jt 50 



Ifi^l 1 -74 5 3 3 

iS 

*BM*-r*. gfSltLTIl SiTA'-f^iCffS: 
4-AJc<^SI^»SEftS&t*©?t®<b^*j91*i»*U 

[0133] la^ts&o. e^i 8 om\zm 
mm 1 6osMu -e©±fc*te^s (Sif/nx 

A) 1 4 0Sr^LTfe.t^„ ft*, 8 

0 g#*«S««I^S*-r-5*-&#fctt, SfH 6 0© 

[0 13 4] ^¥#1 8 0tl/T(l 4f KEE5t£n&^ 

a», s« («») , &\zmw&mtfmife>nz. ts.&. 

tifc, fiaptel 8 Ott. #}|SS«1 0 OtCtk^ » 
SSftit, »Ate^©#tt#*3fc©T&oTfc=);^,, •€■© 
ifill S«l 0 OfiQKSe^JI (IflSx 

A-fXD 14 0£Jgfi£U ■?■©&» S«¥S (ilx 
A*-f7.B) 1 4 0£fe^#l 8 Otdfc^-f fe^ 
#1 8 OKSMiSnSWtt. WKWIStttt, Sfe^B 
(SlfA-fXl) 1 4 0©»jSfflK©ffl**fr*K:« 

[0135] ufc*«t>T, muzm-m 1 4 0©^fig©IS© 

T, «5X6M (Tg) S&ttttfcj&atTnaxETF© 

ij7XKi,fi (Tg) *fce*ft&a»#sL.<tt8 o o 

■CetT, J:D!fSL<e5 0 0tKT> S6tffiL< 
tt3 2 0t:aT©*f»"Ci*t4Ciii«T?*S. 
[0 13 6] 8 0©i«W#ti:bT 

(4, &«sk©mi± (^«) **>©**#* uv» 

1 8 0©«iWl$#tt«. «H=T8B©jtt*#*r*tJ: 
[0 13 7] ZLOftmmi 2 0lC3MIMtt'S&. »»Ji 

i 2 o *«js-rs«Ka**ft*«*fctei»Wfcae3 
n, ■€-©*B5 j «»rt*©» : f-sfci4fl( : f©iB^* t «Bfsn 

fc«H^©SttiilC#^»glS 1 2 0©±B(C^ffl-r-5JS 

1 8 0 ©«*Wa«K:«J:'D ■?■©»* ftWfil-rsili:***? 
SbVi. •E-tltr.fcD, 1 2 0©±g©^«5££:« 

[0 13 8] COiittBAS, fe^frl 8 0 ©«M6t) 
5SflE«»tT?W«-r*t>©KR6"r. »g8§ 1 2 0 <t 0 

1 6 0Sl/g?ftl 8 0©V^-Ttl^— 0*/ttt«»©g 

©*«flsiai*K«tt)aifii-rntfj;v». z<D^ois.mti^ 
m&-?ztztt>iz, se?ii4o, »fii6osy:g 

?#18 OWtm&tfJPaSrjIIijI&T^a. 
[0 13 9] «IE9JI 14 0, Jf^B 1 6 0R^fi¥# 
1 8 0©*--C«±f2©W73*a^-C$^£V>«-§-{3l4, 13 
3 5 (A) ~ (E) (C^-T«k 5 tr, 12 0*0*) 
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[0140] H 3 5 (A) \Z7K-tmi&m 13211 #g| 
B120 1 4 0 iOIBfclB!tt 6*1T^*. £ 

gum 2 ofcrtii»*feu$*. 

£100 **KS-Brfc«K:, Stirr«£lM 1 2 0 
(cM&JIl 3 2$, »e^Sl 4 0*6l»*r*2:it> 
T?€f-5. i35 (B) ©ckptC, £^#1 8 0<D±MlZ 
»*t6tlfc*S!iJl 1 3 2*>. W<tt»»IH2 0t: 
Tf»J(B*^i;$-l4-fc««, 8 0«fcD 

[0141] El 3 5 (C) KjRTiHaa 13211 
?I140 ^^fET^ffllSl^l'fC, MX.ttl6ftll&L 
T^SSntV^. 0 3 5 (D) (E) ©&*t!£Jil3 
2 11 Sf 1 1 4 0 OTi*fctt±iKElSnTH 

[0142] i&3?# 1 8 0 ©ffiEfcfcf^ £ LTI1 &ffl£r 

[0143] #ia«jBtbTja, s»^riitt»iB, mm<t 
7"nt;u>, x?i^>-> ,p nfi/>*a-a-*. x^> 

-BilfrJWItfl! (EVA) »(0#iJ*l^7-<>, 
Pltt!j?U*U7-f >, gtt#'JtU7^>, #'J*ffctT 
x;v, tfS'J&fcfcfx'JxX *'JXfl/>, #U7S 

k #u- (4 -^^ji/^>^>- i) , 

7fU>WMMB, ^U^^W^^JU-K 7* 

<f-U>&m-£fc #U*ft«^# (EVOH) . #>jx 
fl/>fl'7^1/-h (PET) . ^U75 1 l/>fl/7 
^U-h (PBT) . 7*U->i'DA*D->fl/7^1/- 

h (pct) f®#'jixf;K #ui-f;K #ux 

— 7\>l/$-h> (PEK) , jHUx-t^X-t;^^ 
(PEEK) , ^'JI-fMSF, 5p'J7-fe^-;V- 
(POM) , #U7xrU>^->F, «tt*U7xZ 

(fSHtfUv-) . #Urh77MDXfl/>, #'J 
7 y «^{t#Ux9 1 l/>^^co#Sf^pJ 

a^r#» :/u>f#. #'j-e-7o-f«5&»iiufen. d 

*l?>©-5*>© l«*fctt2««±£&#-&fc>1+T (0IJ*. 
[0 14 4] «7^t}tUH Hijtf5X 



(11) 1 -7 4 5 3 3 

7 7. AU5R*7X, » (7;U*'J) #97v, K'Jr7 
A^57- *£'7--l , &#5;*lg;^tf sna. c©5 
W S?#57.6(7l-©fc©H ^-f&tf^Xlrifc^T 

[0 14 5] te^ftl 8 0£bT^»IBT**S*nfc 
t»OSfflV»***l:f4. *!!©$b¥#:l 8 0S-#«C 

-f) ft«jft-r*±Tr*5pjr**. 

[0 14 6] fc*, 8 OH «*.«. JSft-fe^ 

©ion, ^ni»t4Lfe7n'f x^^-r^t© 
«A«*5-7-f as®. sts#:@, lea 

.20 [0 14 7] SSIC, 18011 t55 7 

fe£8fj5fc-f 3&j£©®± («r«-©ffi±. X7n>©«® 
±, :/U>h*«©±#> . SSKtttt, tt, 7?#, & 
#7X«©*»&«KB*®±Tf&oT ! bJ:<^. 
[0 14 8] [Ii4]*i;. B4fcjrf<J:3K:, S« 1 
0 0 Offiflfr SjetlMW*. 

[0 14 9] d©ftH g*£l 0 0£itigLfc^iC#8i 
■ 1 2 OKBBStSn*. cntCiO, #BtJi 1 2 0 KJI 

[0 15 0] #JBJ|1 2 0©grtfiJg|*3J;^/*fett# 
Bf*fB*(£U«fl(9& #«JBl 2 0ffll«afiC77 

»^©ffi«ftC ±5 t)OT*5 C i*lit Sn5. 
[0 15 1] »F8Sl 2 0*»Jif«gfl«*4i;**». 1MB 

2 0©safiK-^. -e©ffia^©iiBtc^3n, tosi 
©ntu, msttEtizftowm. as. pjai 

[0 15 2] SgS^f S3ttlTtt, tjBISI 2 0tCjil*3 

fijst * ck is/ * fc z. s -a-s fe ©-e*n« 

^*^-5fe©T ! bJ;<, «A.tt. X|». Ha 

tttttk (o*. em. r») *«qiiif6ti«. 

^■©fiA^Tfe, 7>gS® 1 2 0 ©SJ» (7^1/—>3» 
[0 15 3] C©1/— tf7t*»*«**W— tf*«i:U 
50 I*->7l/-f. Nd-YAG1/- 
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if. A r U — if, C0 2 ]x-if, C O U— if , He-N 
[0 15 4] I*->71/-1f(i, JUft**-c*x*;w=¥ 

i 8 o*>£«i o oetau£±#*i3&A/££i;3-&« 

[0 15 51 $fc> »IMl 2 0l:7^1/-/a 

ns U— 1f3fc©iftfttt, 10 0nm~3 5 0 nmgST 
!&£©#$f£bV>. 
[0 15 6] muz, S«l 0 0©, 
Sil^©— 0>J£:7F"3\ H^Stl*J:5^» 3 0 0 nmO 

=k 5 3 0 0 nm£A±©iKfi©3fc (04^.«, 
$fi 3 0 8 n m©X e - C 1 1* l/-f -® £!$ 

[0 15 7] #m»l 2 OiC, 09*«#X;iftHi, 

-a-, mst-znzu— if3tosfitt, 350*51200 

n miST^^OW* b 

[0 15 8] Bg#t*n5U-if3tOX^;P^-!B 

1 0-5 0 0 0mJ/cm ! Igi:t5^lfSl/< 1 
1 0 0~1 0 0 OmJ/cm'gStno^iOjfS 
bVi. 88l*l$IHltt, l~1 0 0 0 nsecigi 

-r&©#Ji?£b<. 10~10 0nsecggi:tS© 

1120 SS®bfcBSS*3tetCJ:D»te¥H 1 4 0 CIS 

[0159] C C-C, *H*©»«Ttt, 1 2 0 

£#l;Uf 1 0nm(0l)IO7 ; Eil'777y | j3>II;T 

<fc9, 7^7 7 7->'Ja>Il 2 0C7^I/— >a> 
SgCtCtAiTtS. £©±5teJfctttt'h£!Wfcx*. 
M-i£7 : EJl'7T7v''Ja>Il 2 0 (C©iR$-a-?.ff 
Ui^Sft, 03 2£flJV>TlSBJ-T5. 

[0 16 0] 0 3 2lt 9-Y>lf-ASIBI*«)fcj£*£ 
■&T. M10 0 £?>bT#iig 1 2 0 ©S«£ffitC3fc 
Sg»-r-5*ft**bTViS. =&0fC*5^T, 7-T>f- 
A*lf-A^4 1J V>bfcl3S*N-C«bfc^F, NHS© 
?-f>K-A«!)B«**2 0 (N) t, N+llEia<D7 

-r >tf-A©Bastis«2 o (N+i) tus&e&^j; 

©fcs6. «D^-3BSftf««2 0 (N) i20 (N+l) 
vomica. #E©Ha»ffi«J: D t>+#fc«m£HB#t*l 



(12) 4*gU¥ 1 1 -7 4 5 3 3 
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[0 16 1] CCT, 7-f>f-A10SSfil0 0l; 
»LTffi*t»k:fMtoS-& ^-©^tbHtJCfek'-A 
£Ua*LKtt«£. «F*3 0 ©fRi£teffiPB#t«*£<h& 
5. — ^> 7 -T >tf-Al 0<&HB8tbfc^«fc 

ifc-rst. ^3 o ©*««#»«»*£&*. 

[0 1 6 2] 03 2CD#££liAtt!h "bb#E©K- 
AlHlt»«B±£*fc&tf*i. #!tflB 1 2 0 ©JIfifc 

20 ±©fflJg©##!lS*£nsc:£:fcfcS. i©itft©7t© 

-«**»nT»«i 1 2 o sa-bTWRx/t-rxs^tr 

«|g¥JI 1 4 0 CA»t4i. -*-©»«5W;*©»te 

[0 16 3] 0 3 2©*iC-C«, •€-©£ 5 &iift ©?¥;** 
fl-JBBl 2 OfcJSatStlfc^fc©, »iT;H7*^¥ 

3 0 KttJ&-r«£M 1 2 0T«f&J«#£bftV> 
**, -t©W«©lf— A!Hi*««-r©«*K:«tD. »Si 

a? i 2 o tisi o o i(D«»tt*t»tfii*s*4i:i 

[0164] 1 2 o saaufcRM***** 

mw-m i 4 o K*"TrjsbT*»»*»«r«^©»jRi 

bT«, 0M.t£ 03OC51-<t^i:, #8IJI (I — ■ If 
— S&iRJI) 1 2 0 >$> )V (Ta) f®Mil2 

4*^^-r5*S* t &S. ^n{Cj;D, #8III12 0£ 
IibfcV-!f-3eB. ^111 2 4 0*ITS4CS 
ttsn, *nj:D±©*«x/ , WXKaSIB»*-5-Afc 

50 [0 1 6 5] &!£U 0 3 0©J:5(C. 2 4 £ 

0, &HH1 2 ^fcgtTW X£©Mfc>' , J=i>*© 

[0 16 6] fCT, 0 3 0 KlttfrS^ftibT, 0 3 
3. 0 3 4»C^f iP^^Rmit^tK 
[0 16 7] 0 3 3 «, »!liBtbT©T ; E;i^7 7'X-> 
Un>Jf 1 2 0 £fflv>fc0iJT&9, l 4 0©T 

il:, •> 'J 3 >f ?tMI t LTI ^ 5. 7€^7 7 
40 2 6*$&fCt8ttTV^. £©2t2©7 

tJV77X->'J3>I1 2 0. 1 2 6 £#f5rr*fc© 
fc, ->»ja>*^ftJltbT«Atf->'ja>«ft:R (S 
i o 2 ) A^fisnx^s. 

[0 16 8] i^tst, 7j— PJ*fta*#0Sg-ca&57 
: e;l/777y I J3>il2 0^1LTt). ^©^iiTt 
fti"j3>MMIibT07 ; &^77X>''Ja>I 
1 2 6 K©JR£*V5. d©^, fniOlfflllfA 

[0 1 6 9] b*^, iiSP^tlfc20©g 1 2 6, 12 
50 8tt*»C->'Jr3>^©BT?*«»©T. ®£*©»Bi^^S 
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CO 1 7 0] &43, diliUTOTt^T^^Ua 
>Ji 1 2 0<Z>KJSi:D*>* 7^®agi:LTCDT^E;i/^T 
7yU3>I1260lMKLT^mi 
7^y'j3>112 6 CT7^1/-j/3 >3&*3rrSj«£ 

■f, 7W7Xy»Ja>g 1 2 6 KA&rr^TfcX*^ 

[0 17 1] El 3 4^^t"J:'5(C, #8tgl 2 0 

^0i^C«yUD>MSI 1 2 8Mft^) 
[0172] 033, 03 4<D®0«lfigLT^BSIHl 2 

[0 17 3] !f3tK:«*Sn«BHit3ttt, ^O^S 

8H***mtt, ftMIJI 1 2 0 tC*fbSit^:*fBl^Rg^T, 
#8SB l 2 0 k:»UBf*Aft«»bfc*fii7?*-DT'bck 

[0 17 4] fr\z, mslZTjkT^olZ, ifil 0 Old* 
£S0AT, ^©Sfil 0 0S»«|1 2 Oi^WKSt 
So 0 5Tte0^2n&V^\ ^OiKS, SilOO 

[0 17 5] ^K\Z, 0 6 \Z7f;-?£v\Z. «#tt^S» 
SIM 1 2 0 S\ «itf«#, 3Ly7>#. 7y^>if. 

3rrs 0 cntccto, tste^s (iir/Hxi) i4 

[0 17 6] «UKLfc*«l 0 OfC^^SIM^- 

«$nxi^i&fcn s« loon »su<« 
H^Jffl (u k«s*i5 0 

o oic»u **w*affl-r*2ii3&«T*, 

#JBtfeOTlSV*. 

[0 17 7] a±0<k5tt#XSft«T, Sffi^JI (J» 
Ir/HXB) 14 0 ©JEfft 18 0 ^©fi?^7t 
So »e^B (»ISf;HXl) 14 0fcR» 

t^S iO 2 i0|*^, tttb^/l 1 4 0±^<7)iB«l^ 

[0178] **9i-ett, ssy«®yT*^»K^B m 

Sr/HXl) 1 4 0 Sflc*iB»fc«l(*'r*©TJ43te 



(13) ^BS^F 11-74533 
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mmiz&^TMMTztztb, fammm (tg^iu 

[0 17 9] (» 2 O^ffiOffittR) S«±(CCMOS« 
ifi<&TFT&JBf£U dn^e^^e^'TSS'&oD^ 

So 

10 [0180] (IS 1) H8 «k 5 fc„ Sffi (MA 

ffi^SS) lOOifc, ^ililTLPCVDffil: 
<fc QMf8 t 2tirzT=EJl'yTXi'Vzi>m 1 2 0 &Jgj5Tr 
So ^©7t^77^yUa>112O0iSH 
tf 1 0 nmT&So ^<D±\Z, *Fb1S WJAH S i O 
2D H2^ 7^77^'>U3>| (WitfLP 
CVDftl:J:D»«*n5) 1 4 3 &««^^«W«jsft 
U »V>T, 7^77Xy'j3>I14 3(DiI[:± 

D, T : tJP^TA>'Un>gl 4 3ttH»»flsUT#U 
20 y'j3>Ii:ft§„ 0 3 3 fcS 5 fc, # 

iIift§7 ; t;i/77Xyij3>I 12 0 <h*PflH 1 4 

2 8 t % ftMWLmvmOT^fryr Xy'j3>Il 2 6 

[0 18 1] (18 2) Jtt^T, H9^*f ck5^, 1/ 

X>^bT, 7<7>Fl44a, 144b$Mt 

So 

[0 18 2] (Ig 3) 0 10 \Z7K^tl^^o\Z, T-f 
50 7>Fl44a, 144b^I5y-hMl48 
a, 148b^ mil CVDSiaOMt^o 
[0 18 3] (18 4) Bl 1 1 \Zm^ft2>£5\z, #U 

yU3>*§Uli^^;^5S5^-htSl 5 0 
a, 15 0 b^Mt^> e 

[0184] (18 5)012 jj^T 5 Id, # U ^ 

0 bfei«7^^Il 7 0S77^tbTfflK ir;v^ 
7^-T>-C. 0»Jx.fcf#n> (B) ©-f ^aAStr-S. 
CtlfccfcoT* p + |172a, 17 2b«$n 
40 So 

[0 18 5] (18 6) 0 13f:^3C, #U-f 

^ ws^sv^^ii 7 4smu y-hm®i 

5 0 ai*J:tfVA^JB 1 7 4S7X^tLTlK ir;i/ 
777^>T, «A«'J> (P) <ZM;t>aA£fT5o 
^la^T, n + Sl4 6a, 1 4 6bW«$n 

So 

[0186] (is 7 ) 014 k^-tj; o \Zs rnmm 
mm i s 4 &Mf$L. m$i$)\zzi>?s7 

til 52a-152 d&Mt^o 
50 [0 18 7] CCD±3K:UT»i«anfcCMOS«ia<3D 



(14) 
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TFT^ H2-B6i:*W*fi?I OWRtWX 

[0 18 8] (118) m 1 5 \Zt£?&?\Z* CMOS 
«jjECDTFT±ICi»»Ji4:bT©X#*^»IBJIl 6 0 
£»J*U t©l**S/iMl6 0t*lT, 

TFTSKfft V-^if5X»«) 18 01: 

tt, KS#18 0tTFTt*8f T£o 

[0 18 9] ants 1 6 o MaenM«<baa«Hii w 

teft<«£^#l 8 0«*6*^»«I«UtbT#UV— * 

[0 19 0] (18 9) 01 6K3BrJ:3K:, SS 1 0 
0Oli*5, Xe-C 1 1*^1/- -SF-JIE 

3 2 (Dh-AX*t >H<fc 0Ilt1-|)c £ 

nic^o, ^ii i 2 ooiftsitf/sfciiiufci 

Jl/77Xy'J 3>1120 <DKJ»** 1 0 nmt^^fc 

H-fco *fc, 7^77XvU3>il 2 0<D|B|»IO|S 
\Z, *:<D7=E)V7 7 7>z/V Z2 >M 1 2 0 £ 9 fc±Ji<£># 
Ml 4 2. 1 5 4, 1 6 0, 1 8 0 KJSA^fejBT* 
£©J&*l«-<J!)±JIK: 1 4 2. 1 5 4, 16 0, 1 
8 0«toTStftJ66n, f*«5W 

[oi9i] (xa io) hi? tc;^-r<£ 5 \z, as 1 
o o*5i#*3&«-r. 

[0192] (xai i) &mz. ttmmi 2 o*x^ 

^>^^ct O^f^o rtitc^D, 018i:^tJ:^ 30 
tC, CMOSiSOTFT^ gfftl8 0l:fi¥$n 

*^«EJi«Atf>'Ua>HftlKi 2 8 3tt»JRffiO»J 
©7 ; E;V77X'>U3>g 12 6 1 2 0±JC 

»*SnTV^t^lCH ^ill 2 0OIyf>^» 
*XaoSff(C, ^CD2Xa^aiSPi-^)iltfeT#^o * 
(D—D\t. «*tfF9>f x-/^>iffcT3ttKJRBT** 
7^77^y ] J3>Il 2 6Siit^XiTS)!3, 
t3tt, «IJttf7y iftfiT^U 3 >ift« 1 2 8 

[oi93] (m3<Dmm<DMm) ±m<omi <Dmm<D 

<h, HI 9 (a) ic^Tctp^, SIfAWX 

±.\zm&'V&Z>l:?\zteZ> 0 
[0194] 019 (a) Tte, 7 5 7,7 y 2 
S7U*->^S«1 8 2±K, SirAMX^fflViT 
[§S^M$nfcCPU3 0 0, RAM3 2 0, AHi* 



4#§8¥ 1 1 -7 4 5 3 3 

s*G§m?& 340 «t^mi^o 

[0 19 5] 019 (a) d7na>fcJoL — 

^'>y;i/Sfi±icM^ntv^fc&, 019 (b) 

[0 19 6] (Jg4 0§Hi£tf>^ll) ***©»»"Ctt. 

±,m<Dmm^/^7(D^^m^m^x. 020, 02 

1 tC^Sn^cfc-Sfc, 7^f^^h'J^XSM^ 

&<Dmm7u±7<DM\z-D^Tmw-?z><, 
[0197] mgkm*mm<Dmm H2oi:st±5 

5>f h*©RSg§3fcfi4 0 0, {i7t«4 2 0, T^"r4^ 
■7h'JJ7Sfi44 0, SKS4 6 0, ^S«4 8 0 ( 

<i7tS5 0 o^m 0 

[0 19 8] fc*. *^(D7^f>{ y^hUi7XS« 
4 4 0 £*tftS1£4 8 0 fd^^X^ry ^7>fM<^i5 
471/+'>^I/M^ffl^§«^li BH9!3tt« 4 0 0 fc: 

[0 19 9] *HJf£^^Tffiffi-r^7i7^>r ^h'J 
^XS1£4 4 0te, HiS4 4 2l:TFT^EIl, $ 

4 4 4S«*b&H9-f ArtWSKOT^^-r^ 

[0 2 0 0] u©7* ^ h U ^ AliRftSS81 
^SSB©»r®0^0 2 1 fc«S*U ttfiS^Sl 
CDggP<OIilK«i5E^0 2 2 KSSn*. 

[0 2 0 1] 02 2 "5 B^tgE4 4 2 

te, y-hs^y— MIGllctftKSft, V— X- FW 
><o— ^^-^ikd 1 jr»«an, y-x • hk> 

©tt**«*4 6 0 l:»«*ftfcTFT (Ml) i, it 
&4 6 0 tSr-g-tfo 

[0 2 0 2] tf;, K^-f A-g54 4 4«> H5SSB(DT 
FT (Ml) tRC^DWICiOMSnSTFT 

(M2) St^^Stl^p 

[0 2 0 3] 02 1 (DtEMlZ^tlZ&olZ, 
4 2 ttfrt^TFT (Ml) te, y-X • HK>I 1 
100a, HOObi, ft>WH00ei, y 
- hUfeSK 1 2 0 0 a <h, MS 1 3 0 0 a <h, «g 
111 5 0 0 ^ y-X • F W>««1 4 0 0 a, 1 

4 0 0 bt^wi*$ns 0 

[0 2 0 4] #S8#-^ 1 7 0 0 ^Bflit* 

0 , #H8## 1 7 0 2 teiBSSSffi 1 7 0 0 jtffflcft 4 6 0 

"To 0*. EfiBlte4riSbT£>&o M^m@l 7 0 014 
I TO GttSaffl<Dtt«/t*;wcD»<&) *S^«7iH 
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«$Stt3. £ft* 02 lTIt JKS^®affiE|lDn«« 

1 7 0 2l:«l>T. iS^«Sl 7 0 OCDT®Ttt!«»i 
(■flB*) 1 0 0 0J4^fc»**nTV»**«, &>"f L 

i) ioo o*»»^fc»c«»^o«ffiffai©«5»ffcat 

[0 2 0 5] i2 1 CT)*ffl)]lt^$n^<t'5lC, H 

7-f 4 4*«M5TFT (M2) tt, V — 

X, KK>Il 100c, HOOdi, ?t>^ 
110 0ft. y- h«feBUK 1 2 0 0 b t. V- hft@ 
13O0bt. ttftlSl 5 0 0 t. V— 7. • HH >m 
11 40 0 c, 140 0dt^Ti^StlS. 

[0 2 0 6] &*s, HI 2 1 £i5^T, #Bg#-^4 8 0 
tt, «*.»*. («*.«, y-^7XSS) T 

4 8 2te*ji»ST&$. #H# 

f loooiiSi #gg##i 6 o o«s 

r^mm^ (m a s i Oil) mmmm 8 

0 OttSSJlT**. #B8#-5f 1 9 0 0 B, #j?L 

[0 2 0 7] (JRfta^BOWfi^n-feX) 0 

2 1 (Djg^^SCDSjS^P-feXCOViT, 1212 3~ 

[0 2 0 8] S-f. 0 8~0 1 8 tlHttWiSigT'D-feX 
§IT. @2 3©J;57i£TFT (Ml, M2) £\ fiTffi 
tt#*<;fr:3 («*.«. S3? 

SS) 3 0 0 0±CEM£U 1 6 0 0 £<iij5£T 

■B. fe*, 0 2 3K*lr»T, #BS#-*f 3 1 0 OttfrftlJI 

(V— tf-KflXB) Ta5-5o @2 3TB, TFT 

(Ml, M2) BfttnlOMOSFETtLTM. 
fit, CltltlS)t^nS i b©-C«^:<. plCMOSF 
ET^. CMOS«ljStbTt)«t^. 

[0 2 0 9] 0 2 4C^Tct5tt, SUSHI 6 0 

0*iJ:tfTift*e*JRl 0 0 0 *M$i&)\ZJLy?->tf U 

mfcmzmnfflA o o o, 42oo»«n. cne 

©2 0CD^DgStt^a©X^5 1 >^XSSrfflVJT^«flC 
^fiTTS. &43, 0 2 4Tiigaa§E4 2 0 0 (C*3^T, 

TS&*&i&JBi (f ras) iooo s^icbsuth* 

HI OfraJB) 1 0 0 0*«»V»&*IC«»'N©«BEB110© 
[0 2 1 0] #tC. 0 2 5 (C^f <k 5 SC. 

^\3.7)i5.—3.>5&$$(D&mfr*>te2>mm@.mi 700 

fc, &3tJi 1 8 0 0 SjrtTSI 1 9 0 0 Sr^# (» 
St) f*. 

[021 1 ] 026 (C^-T J: 5 C, 3 0 0 0 



(15) &gf§¥ 1 1 - 7 4 5 3 3 

3 0 0 0*91 *«*«■*-. 

[0 2 12] (U-if-KiRJB) 3 10 0 

^•7h'Ji7 7.»«4 4 0*i^t*. H3R«ai 7 0 0 
©J£® (#HR**1 7 0 2<D®M) ttStBLT^O, $E 
ai©f«W6»M*^lt&oTV^. £©&. 72 
f^^Vh l Ji'^M4 4 0©*6iRIK (S i Oz&tCD 

4>ras> ioo o ©sHfecfc^is^ma 1 7 0 imM\z. 
Bi«iii*»fi)cUTfiifi]«ia««*3na. 027m e 

[0 2 13] fL-T, 2 <b tC-?-©^B(3pi*mS 1 7 0 

$nfc*frS]S«4 8 0 10 2 KOT^^yvbu^a 

S4 4 0t^Jt« (->-Jl/*J) T**ikU 
[0214] (15 ©*$&©)ggl) 028 fc#R9I©J6 

5 ommomm^T. 

[0 2 15] **IS©#lB-ett. ±>£©}*gt-x/vrx© 
a? |gJP#8s**RIII*fTbT. lgJP7C©*«J:D 

S« ±fc««t5W**frtr*R©^-> 

[0216] oso, *#&»1£7 0 0 o±«c, 

©<£^**frU a^§B7 1 0 0 a~7 1 0 0PW« 

-r-s. 02 8©±.«c— ,«Mfi^sn5i5 

tC, HStg&Clte, TFT^E«d«}gfiKSnTt/J«. 0 2 
8C*HT, #fig#^7 2 1 0«^S«T^D, #it# 
f 7 2 0 0 teff ^ITCS D. #BSS^" 7 2 2 0 ttV- h 
30 tit* »3 . #S5#^ 7 2 3 0 «Hi^mM-t?S.-5« 
[0 2 17] ffiMS®i8b>£«£it0£lxttAlU 

mmiEl*fi : T'5Ctt<i;D. «*ttO»L»*«5*A'f7, 
[0218] (S6 ©HJS©^^) *5g^©m 6 ©*M 

WM0 2 9i;St, 

[0219] *mm<DBm<z>¥f®\z. ±ao»iT/H 

7.©te¥*j4*tt^lEj||ff UT. «¥tc©S«± «£ 0 
±T?®5 s 1f-f ^S^SJIK'x/t-f X (O* 

[0 2 2 0] 02 9TI1 h^-fA-MfflT^f'f ^ 
vhy^xa^K^T. H^gP (7100a~710 

op) iot>. zommtemmzfu-tx-cftmatiftF 

(8 0 0 0~8 0 3 2) *. ^gcIU©fe^fc 
J;oT5I6 0 0 0 ©MHtCf^fi£LT*-5. 
[0 2 2 1] K^-f ME8&£«j3c-rS->:7 
50 it. fitETl:*^TD^?^l/^K5i!lfPS:tS©T 
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tBSsTFTJ; 9 TO; <. <toT, M^TF 

T <fc 9 St jfflft T F T t & Z> <fc 5 b TSSHl«fl;£ 0 5 H 

[0 2 2 2] *H^©^lC«kntf, JH^JV 

£> -^>©S«±K:3l5lT£-5,, y^hl/y^^ 

(@22©iIh7>-^M2) tt, H3STF 
TH«CiS5Wffi*^S^:OT, Bi#T F T <hl§l !7°D-fe 

[0 2 2 3] 

[0 2 2 4] (^JSW 1) l§£5 0mmx«5 OmmX#£ 
1. lmm©53SS« (ttfcft : 1 6 3 0*0, ffijj* : 1 0 
7 0*C. I+y-71/- tF©jSifl* : Stfl 0 0%) Srffi 

B) il/T*I«i"j3> (a-S i) tt£<6EECVD 
S (S h He #X. 4 2 5t) £0; 9 Jg&bfc. 
g©RJS<hbTte. 10Dmtl00nm©2lI©fc© -20 

[0 2 2 5] #HtE±fc, frilitTS i 0 2 

i^ECR-CVDS (S iH< +O2 #X> 10 0 
*C) fc£9Bj&Ufc. <FfBJ»©IRJPfcJU 2 0 0nmT&o 
fc. 

[0 2 2 6] fP B 1g±(C, SiE?Ii:tT«f 5 

Onm©IMI«S'U=l>IRSfiffCVDffi (Sh He * 
X, 4 2 5t) K0;9^j&U C©*an->'J3>R»: 
l^— If* (tS3 0 8ia) *BM*bT. teflWtS1i\ # 
U ->Un>jRtL/t. -^©«. Cffl^'Jy'Jn^ICM 30 

V— X • KW > • 3 i **Jl<'£fc£««£^ffcbfc. 21 
©&. 1 0 0 0" CEt±©Hfii:<tO#Uy'J3>ig 

ffisnnftLTy-naMSiOi *»ritufc«. 

W (tJP7 7 7-f » ttV -7. • Kl'i'yfiSSrffS 

^bukka 1 *t«yBsn*a*. uttKRj&snafe© 

T?tt£lr». tli©l/- If-HMtfcOzOA 1 ©ig 
M*»iM!an*»^tt. A 1 0; 9 tiXR^M (tl 

[0227] mmmmb7>i;x?<D±iz. mn- 
mmtmmmm^m^h mm-. ioo W m) . sec 

fOiHI:, fe^i:UT«E2 0 0mmX«3 0 OmmXjp 
SI. lmm<D*iMC>mWtlXyX&& VJ-WzX, 50 



#M¥1 1-74533 
: 7 4 CC, 5 1 It:) £ig-&bJfc&. 13 

[0 2 2 8] X e - C 1 I*yVl/-tf (ft* : 

3 0 8nm) £53SS««*>6!l*tU #BIB»::i9l8 01 
A*llB££tf*iBi»lB) ££b2-tifc. IWbfcXe- 
C 1 I + y7l/- tf©X^J^— 3 0 OmJ/c 
m*> HMtBSratt, 2 OnsecTfcofco ft*, I+-/V1/ 
~ SfOBMttt, hK— ABMtfc9-f >lf-ABHSt 

J$ (#J;U;f 8mmX 8 mm) fcXjRy MIHItb. !I©X#y 

h^w$:¥ft^©i/i ogft-fo-f e.b^e>figi* 
bxvi<. sfc, 5^ >if-Asgst©a-&tt, m^©* 

-EM^ (^JAti3 7 8mmx 0. lmm^ 3 7 8mmX 0. 3 
mm (Z\t\iblZX*)V*r-(D 9 0 % EA± £ 
igt) ) £Rb< 1/1 OSS-fO-f 6b£**e>HB8*bT 
U< 0 JintCck9. 7>»B©&^«i>^< tfel OEffl 

HOW— if Hit tt* 
T. SR»***"fS b&*^SI3SStlS. £*_k©yjj£ 
^»I©I)f4l0 0nmtU 7yi/-ya>ffl 

#8tJI©I^JP£ 1 0 nmtbfc ^32©i5 
IC, tf-A7.^^>^<fc9^9-&3 2-3©k*-A88t^ 
(MAifgl3 2©2 0 (N) £2 0 (N+l) 020 
©tf-A88St®«) fcSWcgJta^b-fr&^.fc'SfcLT 
fe> 77*l/-y3>Mi;St5^t*«Tt 1 bfrfcS 

7>f!liJi©±Ji©#E©l — ^;V©W7J(CJ:9. 

[0 2 2 9] r©«» 5$lSt>tf7XlS m&#) 

[0 2 3 0] ^©^, ^7XiM©frai©«IC# 

^bfc^gi^S:, xy?>^^*fctt-?-ne>©ffl*- 

[0 2 3 1] tt*, ^^£^S^^X*«*i5^»S 
e^57.S:E^©fe^^> ¥®WtCSi4S®«fcja9ji 

■T*^t*«T?#*. S^C, 777 7;»«±iC^93IbS[ 
lb H*K:«k9*<©»«lh7>s?x^*»dc-r*Ji 

[0 2 3 2] ($Xff|2) H (*^) ^2 0 

[0 2 3 3] #f 9 Iy'J3ylt©Hi®ii 

b. {sac vDfeicj:^>^^©^fr*jia:K^-r^- 
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[0234] mmm3) ftmm*. xv>=i-h\z& 

bTiOs , mm : 2 0 Onm) ttfc^liilW l t 

[0235] outm) ftmmz, xnv?v>i?\z 
mm-. 4 o onm) tvtzsimtmmm i tmmz^x, 
[0 2 3 6] (*jg^i5) ttmmz, u— tf-yyu- 

(Zr, T i) 0 3 (P ZT) , KJ9 : 5 Onm) tbfc 

[0237] (mmme) ftmmz. xh>:3-mc£ 

0Mbfc#Ul'5KI (KJP: 2 0 Onm) il/fc£W 

[0 2 3 8] GWfcfcm #g£JI£, X fcf > 3 - hK: <fc 
DJgJEfiL-fc^'J 7i-l/>t;i'77'f KM mm: 2 0 
Onm) tl/ftH*tt«t«liH*l:l/T. IIh7> 

[0239] mmw8) ftmm&> xny*<j>y\z 

£Qmf£h1tAim mm: 3 0 0nm) ibfcUWifl 

mm i tmm\zhx. mm h?>isz 

[0 2 4 0] (£110! 9) ffiSMfitUT, Kr-FI+ 
•>7l/-f (ttft : 2 4 8nm) S«^fc^ttHSS0»J 2 

43, HWtLfcU— tffflX*;^— 2 5 0ml/c 

m 2 , mm^mii. 2 OnsecT&ofc 
[0 2 4 1] (JfcJtffl 0) mtWttLT* Nd-YA 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st process which is the method of imprinting the transferred layer containing the thin 
film device on a substrate on an imprint object, and forms an amorphous silicon layer on the 
aforementioned substrate, The 2nd process which forms the aforementioned transferred layer containing 
the aforementioned thin film device on the aforementioned amorphous silicon layer, The 3rd process 
which joins the aforementioned transferred layer containing the aforementioned thin film device to the 
aforementioned imprint object through a glue line, The 4th process at which light is irradiated through 
the aforementioned substrate at the aforementioned amorphous silicon layer, exfoliation is produced in 
the inside of the layer of the aforementioned amorphous silicon layer, and/or an interface, and the 
bonding strength of the aforementioned substrate and the aforementioned transferred layer is reduced, 
The 5th process which makes the aforementioned substrate secede from the aforementioned amorphous 
silicon layer, The thickness of the aforementioned amorphous silicon layer in which the aforementioned 
transferred layer which **** and is formed at the 2nd process of the above is formed at the 1st process 
of the above including TFT The imprint method of the thin film device characterized by being formed 
more thinly than the thickness of the channel layer of the aforementioned TFT formed at the 2nd process 
of the above. 

[Claim 2] How to imprint the transferred layer containing the thin film device on a substrate 
characterized by providing the following on an imprint object. The 1st process which forms an 
amorphous silicon layer in thickness 25nm or less on the aforementioned substrate. The 2nd process 
which forms the aforementioned transferred layer containing the aforementioned thin film device on the 
aforementioned amorphous silicon layer. The 3rd process which joins the aforementioned transferred 
layer containing the aforementioned thin film device to the aforementioned imprint object through a glue 
line. The 4th process at which light is irradiated through the aforementioned substrate at the 
aforementioned amorphous silicon layer, exfoliation is produced in the inside of the layer of the 
aforementioned amorphous silicon layer, and/or an interface, and the bonding strength of the 
aforementioned substrate and the aforementioned transferred layer is reduced, and the 5th process which 
makes the aforementioned substrate secede from the aforementioned amorphous silicon layer. 
[Claim 3] The imprint method of the thin film device characterized by forming the thickness of the 
aforementioned amorphous silicon layer in thickness 1 lnm or less at the 2nd process of the above in a 
claim 2. 

[Claim 4] The imprint method of the thin film device characterized by forming the aforementioned 
amorphous silicon layer in a low voltage vapor growth at the 2nd process of the above in a claim 1 or 
either of 3. 

[Claim 5] How to imprint the transferred layer containing the thin film device on a substrate 
characterized by providing the following on an imprint object. The process which forms a detached core 
on the aforementioned substrate. The process which forms a silicon system optical-absorption layer on 
the aforementioned detached core. The process which forms the aforementioned transferred layer 
containing the aforementioned thin film device on the aforementioned silicon system optical-absorption 
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layer. The process which joins the aforementioned transferred layer containing the aforementioned thin 
film device to the aforementioned imprint object through a glue line, the process which light is irradiated 
[ process ] through the aforementioned substrate at the aforementioned detached core, and produces 
exfoliation in the inside of the layer of the aforementioned detached core, and/or an interface, and the 
process which makes the aforementioned substrate secede from the aforementioned detached core. 
[Claim 6] It is the imprint method of the thin film device characterized by establishing further the 
process which the aforementioned detached core and the aforementioned optical-absorption layer are 
formed in an amorphous silicon in a claim 5, and forms the intervention layer of a silicon system 
between the aforementioned detached core and the aforementioned optical-absorption layer. 
[Claim 7] The 1st process which is the method of imprinting the transferred layer containing the thin 
film device on a substrate on an imprint object, and forms a detached core on the aforementioned 
substrate, The 2nd process which forms the aforementioned transferred layer containing the 
aforementioned thin film device on the aforementioned detached core, The 3rd process which joins the 
aforementioned transferred layer containing the aforementioned thin film device to the aforementioned 
imprint object through a glue line, The 4th process which light is irradiated [ process ] through the 
aforementioned substrate at the aforementioned detached core, and produces exfoliation in the inside of 
the layer of the aforementioned detached core, and/or an interface, It has the 5th process which makes 
the aforementioned substrate secede from the aforementioned detached core, at the 4th process of the 
above The imprint method of the thin film device characterized by catching the stress which acts on the 
upper layer of the aforementioned detached core when exfoliation is produced in the inside of the layer 
of the aforementioned detached core, and/or an interface with the proof stress which the upper layer of 
the aforementioned detached core has, and preventing deformation or destruction of the upper layer of 
the aforementioned detached core. 

[Claim 8] The imprint method of the thin film device characterized by having further the process which 
forms the reinforcement layer for securing the aforementioned proof stress in a claim 7 in one of the 
positions which serves as the upper layer of the aforementioned detached core before operation of the 
4th process of the above. 

[Claim 9] The imprint method of the thin film device which carries out multiple-times execution of the 
imprint method according to claim 1 to 8, and is characterized by imprinting two or more transferred 
layers on the aforementioned larger imprint object than the aforementioned substrate in a claim 1 or 
either of 8. 

[Claim 10] The imprint method of the thin film device which carries out multiple-times execution of the 
imprint method according to claim 1 to 8, and is characterized by imprinting two or more transferred 
layers from which the level of the design rule of a thin film device differs on the aforementioned imprint 
object in a claim 1 or either of 8. 

[Claim 1 1] The thin film device which the aforementioned imprint object comes to imprint using the 
imprint method according to claim 1 to 10. 

[Claim 12] It is the thin film device characterized by the aforementioned thin film device being TFT 
(TFT) in a claim 11. 

[Claim 13] Thin film integrated circuit equipment constituted including the thin film device imprinted 
by the aforementioned imprint object using the imprint method according to claim 1 to 10. 
[Claim 14] The active-matrix substrate which is an active-matrix substrate which the pixel section 
consists of including the TFT (TFT) arranged in the shape of a matrix, and the pixel electrode connected 
to the end of the TFT, and was manufactured by imprinting the TFT of the aforementioned pixel section 
using a method according to claim 1 to 10. 

[Claim 15] The active-matrix substrate characterized by providing the following. TFT connected to the 
scanning line arranged in the shape of a matrix, and a signal line (TFT) TFT which is the active-matrix 
substrate which builds in the driver circuit for the pixel section being constituted including the pixel 
electrode connected to the end of the TFT, and supplying a signal to the aforementioned scanning line 
and the aforementioned signal line, and constitutes the TFT of the aforementioned pixel section of the 
1st design rule level formed using the method according to claim 10, and the aforementioned driver 
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circuit of the 2nd design rule level. 

[Claim 16] The liquid crystal display manufactured using the active-matrix substrate according to claim 
14 or 15. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 in the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the imprint method, the thin 
film device, the thin film integrated circuit equipment, active-matrix substrate, and liquid crystal display 
of a thin film device. 
[0002] 

Background of the Invention] For example, it faces manufacturing the liquid crystal display using TFT 
(TFT), and passes through the process which forms TFT by CVD etc. on a substrate. Since the process 
which forms TFT on a substrate is accompanied by high temperature processing, a substrate needs to use 
what has the high thing, i.e., the softening temperature, and the high melting point of the quality of the 
material which is excellent in thermal resistance. Therefore, quartz glass is used as a substrate which 
bears the temperature of about 1000 degrees C now, and heat-resisting glass is used as a substrate which 
bears the temperature around 500 degrees C. 
[0003] 

[Problem(s) to be Solved by the Invention] As mentioned above, the substrate in which a thin film 
device is carried must satisfy the conditions for manufacturing those thin film devices. That is, it is 
determined that the substrate to be used will surely fulfill the manufacture conditions of the device 
carried. 

[0004] However, when its attention is paid only to the stage after the substrate in which thin film 
devices, such as TFT, were carried is completed, above-mentioned "substrate" is not sometimes 
necessarily desirable. 

[0005] For example, although a quartz substrate, a heat-resisting glass substrate, etc. are used as 

mentioned above when passing through the manufacture process accompanied by high temperature 

processing, these are very expensive, therefore cause elevation of a product price. 

[0006] Moreover, a glass substrate has the property for it to be heavy and to be easy to be divided. 

Although what cannot break easily even if it is cheap as much as possible, it is light and it bears and 

drops also on deformation of some is desirable in the liquid crystal display used for portable electronic 

equipment, such as a palm top computer and a portable telephone, actually, a glass substrate is heavy, 

and is weak to deformation, and it is common that there is fear of destruction by fall. 

[0007] That is, it was very difficult for a slot to be between the desirable properties required of the 

restrictions which come from manufacture conditions, and a product, and to satisfy the conditions and 

property of these both sides to it. 

[0008] Then, after this invention person etc. forms the transferred layer containing a thin film device on 
the 1st substrate in the conventional process, he made the transferred layer containing this thin film 
device secede from the 1st substrate, and has proposed the technology which the 2nd substrate is made 
to imprint (Japanese Patent Application No. No. 225643 [ eight to ]). For this reason, the detached core 
is formed between the 1st substrate and the thin film device which is a transferred layer. It makes it 
possible to make a transferred layer secede from the 1st substrate by making the inside of the layer of a 
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detached core, and/or an interface exfoliate, and weakening the bonding strength of the 1st substrate and 
a transferred layer by irradiating light at this detached core. 

[0009] Here, when irradiating light at a detached core according to this invention person's further 
analysis and the light energy was raised too much, it became clear that the light beyond the energy made 
sufficient for a detached core producing ablation leaks from a detached core, and carries out incidence to 
the thin film device of a transferred layer. It became clear that the case where it deteriorates by this 
optical leakage as compared with the thin film device formed in the 1st substrate, the property, for 
example, electrical property, of a thin film device imprinted by the 2nd substrate, arises. 
[0010] As this property of deteriorating, when TFT was formed, for example as a thin film device, the 
damage was given to the channel layer, reduction in the ON state current and increase of the OFF state 
current were caused, and the light which irradiated the detached core in the process which irradiates 
light traced destroying TFT, when the worst. 

[001 1] Furthermore, according to this invention person's etc. experiment, the transferred layer which 
contains a thin film device at the process which makes the inside of the layer of a detached core and/or 
an interface produce exfoliation might be deformed or destroyed. 

[0012] this invention is made in view of the above-mentioned situation, one of the purpose of the With 
the 1st substrate used at the time of manufacture of a thin film device, for example, the 2nd substrate 
(substrate with the property desirable in view of the use of a product) used at the time of real use of a 
product The light energy which it makes it possible to choose freely independently, and is irradiated by 
the detached core is reduced, and it is in offering the new technology in which the property of the thin 
film device imprinted by the 2nd substrate is not degraded. 

[0013] Even if there is optical leakage from a detached core, the light which leaked will not reach a thin 
film device, but other purposes of this invention are to offer the new technology which can moreover 
form the high thin film device of quality using the established thin film coating technology. 
[0014] The purpose of further others of this invention is to prevent certainly that the transferred layer 
which contains a thin film device at the process which makes the inside of the layer of a detached core 
and/or an interface produce exfoliation is deformed or destroyed, and offer the new technology which 
can imprint a thin film device to the 2nd substrate. 
[0015] 

[Means for Solving the Problem] this invention which solves the technical problem mentioned above is 
carrying out the following composition. 

[0016] The 1st process which invention according to claim 1 is the method of imprinting the transferred 
layer containing the thin film device on a substrate on an imprint object, and forms an amorphous silicon 
layer on the aforementioned substrate, The 2nd process which forms the aforementioned transferred 
layer containing the aforementioned thin film device on the aforementioned amorphous silicon layer, 
The 3rd process which joins the aforementioned transferred layer containing the aforementioned thin 
film device to the aforementioned imprint object through a glue line, The 4th process at which light is 
irradiated through the aforementioned substrate at the aforementioned amorphous silicon layer, 
exfoliation is produced in the inside of the layer of the aforementioned amorphous silicon layer, and/or 
an interface, and the bonding strength of the aforementioned substrate and the aforementioned 
transferred layer is reduced, The 5th process which makes the aforementioned substrate secede from the 
aforementioned amorphous silicon layer, It **** and thickness of the aforementioned amorphous silicon 
layer in which the aforementioned transferred layer formed at the 2nd process of the above is formed at 
the 1st process of the above including TFT is characterized by being formed more thinly than the 
thickness of the channel layer of the aforementioned TFT formed at the 2nd process of the above. 
[0017] For example, the detached core which has the property which absorbs light that the reliability in 
device manufacture is high, on substrates, such as a quartz substrate, is prepared, and thin film devices, 
such as TFT, are formed on the substrate. Next, although not limited especially, it joins to the imprint 
object of a request of a thin film device, for example through a glue line, light is irradiated after that at a 
detached core, it produces and cheats out of an exfoliation phenomenon in the detached core by this, and 
the adhesion between the detached core and aforementioned substrate is reduced. And the force is 
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applied to a substrate and the substrate is made to secede from a thin film device. By this, a desired 
reliable device can be imprinted on any imprint objects (formation). 

[0018] Here, in invention of a claim 1, the amorphous silicon layer is used as a layer which is formed on 
a substrate at the 1st process and produces exfoliation by optical irradiation at the 4th process. This 
amorphous silicon layer can make small a light energy required to carry out optical irradiation at this 
amorphous silicon layer, and produce exfoliation (for ablation to be called in drawin g 3 1 ), so that 
thickness becomes thin, as shown in drawing 3 1 . 

[0019] Here, the transferred layer formed at the 2nd process contains TFT as a thin film device, and the 
channel layer is formed in silicon layers, such as contest polysilicon or an amorphous silicon, and is 
formed in the about 50nm thickness exceeding 25nm generally. In invention of a claim 1, the thickness 
of the amorphous silicon as a detached core (ablation layer) formed at the 1st process is formed more 
thinly than the channel layer of the TFT in a transferred layer. Therefore, while the consumption energy 
in an optical irradiation process decreases, the miniaturization of the light equipment used for it can be 
attained. Furthermore, since there are few light energies irradiated, even if it should carry out optical 
leakage from an amorphous silicon layer and the light which leaked carries out incidence to a thin film 
device, degradation of the property of a thin film device reduces only a part with few light energies. 
[0020] Invention of a claim 2 is replaced with the definition of the thickness of the amorphous silicon 
layer in invention of a claim 1, and defines the thickness of this layer as 25nm or less. 
[0021] If it is the thickness which the light energy required to carry out optical irradiation at this 
amorphous silicon layer, and produce exfoliation could be made small, and defined it by the claim 2, a 
light energy can be made sufficiently small, so that thickness becomes thin as are mentioned above, and 
an amorphous silicon layer is shown in drawing 3 1 . In addition, if the thickness range of an amorphous 
silicon layer is set to 1 lnm or less as being referred to as 5-25nm shows 15nm or less or a claim 3 
desirable still more preferably, it can make still smaller a light energy required to carry out optical 
irradiation at an amorphous silicon layer, and produce exfoliation. 

[0022] Invention of a claim 4 is characterized by forming the aforementioned amorphous silicon layer in 
a low voltage vapor growth (LPCVD) at the 2nd process of the above in a claim 1 or either of 3. 
[0023] if an amorphous silicon layer is formed in LPCVD - plasma CVD and atmospheric pressure 
(AP) - as compared with CVD, efficient consumer response, etc., adhesion is high, and in case the 
transferred layer containing the aforementioned thin film device is formed, there is little risk of 
hydrogen occurring and defects, such as film peeling, occurring 

[0024] The process which invention of a claim 5 is the method of imprinting the transferred layer 
containing the thin film device on a substrate on an imprint object, and forms a detached core on the 
aforementioned substrate, The process which forms a silicon system optical-absorption layer on the 
aforementioned detached core, and the process which forms the aforementioned transferred layer 
containing the aforementioned thin film device on the aforementioned silicon system optical-absorption 
layer, The process which joins the aforementioned transferred layer containing the aforementioned thin 
film device to the aforementioned imprint object through a glue line, Light is irradiated through the 
aforementioned substrate at the aforementioned detached core, and it is characterized by having the 
process which produces exfoliation in the inside of the layer of the aforementioned detached core, and/or 
an interface, and the process which makes the aforementioned substrate secede from the aforementioned 
detached core. 

[0025] According to invention of a claim 5, even if it should carry out optical leakage from a detached 
core, before carrying out incidence of the light which leaked to a thin film device, it is absorbed by the 
silicon system optical-absorption layer. Therefore, it can prevent certainly that light carries out incidence 
to a thin film device, and degradation of the property of the thin film device resulting from optical 
incidence can be prevented. And the transferred layer containing a thin film device can be formed on a 
silicon system optical-absorption layer. For this reason, light 

[0026] Invention of a claim 6 is characterized by establishing further the process which the 
aforementioned detached core and the aforementioned optical-absorption layer are formed in an 
amorphous silicon, and forms the intervention layer of a silicon system between the aforementioned 
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detached core and the aforementioned optical-absorption layer in a claim 5. 

[0027] According to invention of a claim 6, the amorphous silicon layer which exfoliates when the 

irradiated light is absorbed and the light energy becomes beyond a predetermined value, as drawing 31 

showed is used as a detached core and a silicon system optical-absorption layer. The silicon system, for 

example, a silicon oxide, is used as an intervention layer for separating this two-layer amorphous silicon 

layer. 

[0028] The 1st process which invention of a claim 7 is the method of imprinting the transferred layer 
containing the thin film device on a substrate on an imprint object, and forms a detached core on the 
aforementioned substrate, The 2nd process which forms the aforementioned transferred layer containing 
the aforementioned thin film device on the aforementioned detached core, The 3rd process which joins 
the aforementioned transferred layer containing the aforementioned thin film device to the 
aforementioned imprint object through a glue line, The 4th process which light is irradiated [ process ] 
through the aforementioned substrate at the aforementioned detached core, and produces ablation in the 
inside of the layer of the aforementioned detached core, and/or an interface, It has the 5th process which 
makes the aforementioned substrate secede from the aforementioned detached core, at the 4th process of 
the above It is characterized by catching the stress which acts on the upper layer of the aforementioned 
detached core when ablation is produced in the inside of the layer of the aforementioned detached core, 
and/or an interface with the proof stress which the upper layer of the aforementioned detached core has, 
and preventing deformation or destruction of the upper layer of the aforementioned detached core. 
[0029] It is excited photochemistry-wise [ the matter which constitutes a detached core from this 4th 
process if optical irradiation is carried out ], or thermally, combination of the molecule of the front face 
and interior or an atom is cut, and this molecule or an atom is emitted outside. This phenomenon appears 
as a phenomenon in which all or some of matter which constitutes a detached core mainly produces 
phase changes, such as melting and evapotranspiration (evaporation). At this time, stress acts on the 
upper layer of a detached core with discharge of the above-mentioned molecule or an atom. 
[0030] However, this stress is caught by the proof stress which the upper layer of a detached core has, 
and deformation'or destruction of the upper layer of a detached core is prevented. 
[003 1] What is necessary is just to design the quality of the material and/or thickness of a composition 
layer which constitute the upper layer of a detached core in consideration of such proof stress. For 
example, one or more of the quality of the material of the thickness of a glue line, transferred layer 
thickness, and an imprint object and the thickness are set up in consideration of the above-mentioned 
proof stress. 

[0032] Invention of a claim 8 is characterized by having further the process which forms the 
reinforcement layer for securing the aforementioned proof stress in one of the positions which serves as 
the upper layer of the aforementioned detached core before operation of the 4th process of the above in a 
claim 7. 

[0033] Only with the glue line, transferred layer, and imprint object which are the minimum 
composition layer which constitutes the upper layer of a detached core from invention of a claim 8, 
when the above-mentioned proof stress cannot be secured, deformation of a thin film device and 
destruction can be prevented by adding a reinforcement layer. 

[0034] In addition, in invention of claims 1-8, the process which joins a thin film device (transferred 
layer containing a thin film device) to an imprint object through a glue line, and the process which 
makes a substrate secede from a thin film device may not ask the sequence, but the point is sufficient as 
any. However, when a problem is in handling of the thin film device (transferred layer containing a thin 
film device) after making it secede from a substrate, it is desirable to carry out first the process which 
joins a thin film device to an imprint object, and to carry out the process made to secede from a substrate 
after that. 

[0035] Moreover, if the matter (for example, thermosetting resin) with planation is used as a glue line 
used for junction on the imprint object of a thin film device, though some level differences have arisen 
on the front face of the transferred layer containing a thin film device, flattening of the level difference 
is carried out, and it can ignore, and it becomes joinable to an imprint object good therefore always, and 
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is convenient. 

[0036] It is desirable to have further the process which removes the aforementioned detached core 

adhering to the aforementioned imprint object. 

[0037] An unnecessary detached core is removed completely. 

[0038] Here, if reference is made about the good better quality of the material of an imprint object, a 
property, etc., as for the aforementioned imprint object, it is desirable first that it is a transparent 
substrate. 

[0039] As this transparent substrate, a substrate for example, with a cheap soda-glass substrate etc., the 
transparent plastic film which has flexibility can be mentioned. A transparent substrate, then the imprint 
object with which this was imprinted when the thin film device was TFT, for example can be used as a 
substrate for liquid crystal panels. 

[0040] Moreover, when the maximum temperature in the case of formation of a transferred layer is set to 
Tmax, as for the aforementioned imprint object, it is desirable that a glass transition point (Tg) or 
softening temperature consists of material below Above Tmax. 

[0041] The maximum temperature at the time of device manufacture cannot be borne, but it is because 
the cheap glass substrate which has not been used can be used freely conventionally. 
[0042] According to this invention, a glass transition point (Tg) or softening temperature may be below 
the maximum temperature of the formation process of the aforementioned thin film device, because the 
aforementioned imprint object is because an imprint object is not exposed to the maximum temperature 
at the time of formation of a thin film device. 

[0043] The aforementioned imprint object can consist of synthetic resin or glass material. 
[0044] For example, if a thin film device is imprinted to the synthetic-resin board which has pliability 
(flexibility), such as plastic film, in a rigid high glass substrate, an outstanding property which is not 
acquired is realizable. If this invention is applied to a liquid crystal display, a pliant and light and display 
unit strong also against fall will be realized. 

[0045] Moreover, for example, a substrate with a cheap soda-glass substrate etc. can also be used as an 
imprint object. A soda- glass substrate is a low price and is an advantageous substrate economically. The 
soda-glass substrate had the problem that an alkali component was eluted with heat treatment at the time 
of TFT manufacture, and application to an active-matrix type liquid crystal display was difficult 
conventionally. However, in order to imprint the already completed thin film device according to this 
invention, the problem accompanying above-mentioned heat treatment is solved. Therefore, in the field 
of an active-matrix type liquid crystal display, it becomes usable [ a substrate with the conventional 
problems, such as a soda-glass substrate ]. 

[0046] Next, if reference is made about the quality of the material of the substrate in which a detached 
core and a transferred layer are formed, a property, etc., as for the aforementioned translucency 
substrate, it is desirable to have thermal resistance. 

[0047] It is because desired high temperature processing becomes possible at the time of manufacture of 
a thin film device and a thin film device with it can be manufactured. [ it is reliable and highly efficient ] 

[0048] Moreover, as for the aforementioned substrate, it is desirable to penetrate 310nm light 10% or 
more. At this time, the light containing the wavelength of 310nm is irradiated at the aforementioned 
optical irradiation process. 

[0049] The light energy made sufficient for producing ablation in a detached core is efficiently 
performed through a substrate. 

[0050] Next, when the desirable quality of the material of a detached core, a property, etc. are explained, 
as for the aforementioned detached core, it is desirable to consist of amorphous silicons. 
[0051] An amorphous silicon absorbs light, and the manufacture is also easy the amorphous silicon, and 
its practicality is high. 

[0052] Furthermore, as for the aforementioned amorphous silicon, it is desirable to contain hydrogen (H) 
more than 2 atom %. 

[0053] When the amorphous silicon containing hydrogen is used, hydrogen is emitted with irradiation of 
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light and there is an operation which produces internal pressure in a detached core and stimulates the 
ablation in a detached core by this. 

[0054] Or the aforementioned amorphous silicon can contain hydrogen (H) more than 10 atom %. 
[0055] When the content of hydrogen increases, the operation to which the ablation in a detached core is 
urged becomes more remarkable. 

[0056] A silicon nitride can be mentioned as other quality of the materials of a detached core. 
[0057] A hydrogen content alloy can be mentioned as the quality of the material of further others of a 
detached core. 

[0058] If a hydrogen content alloy is used as a detached core, hydrogen will be emitted with irradiation 
of light and the ablation in a detached core will be promoted by this. 

[0059] A nitrogen content metal alloy can be mentioned as the quality of the material of further others of 
a detached core. 

[0060] If a nitrogen content alloy is used as a detached core, nitrogen will be emitted with irradiation of 
light and the ablation in a detached core will be promoted by this. 
[0061] Also let this detached core be a multilayer. 
[0062] It shows clearly not to be limited to a monolayer. 

[0063] This multilayer can consist of an amorphous silicon film and a metal membrane formed on it. 
[0064] As the quality of the material of further others of a detached core, even if there are few ceramics, 
metals, and organic polymeric materials, it can constitute from a kind. 

[0065] A thing actually usable as a detached core is illustrated collectively. As a metal, a hydrogen 
content alloy and a nitrogen content alloy are also usable, for example. In this case, the ablation in a 
detached core is promoted by discharge of the hydrogen gas and the nitrogen gas accompanying 
irradiation of light like the case of an amorphous silicon. 

[0066] Next, when the light used at an optical irradiation process is explained, it is desirable to use a 
laser beam. 

[0067] A laser beam is a coherent light and suitable for producing ablation in a detached core. 
[0068] This laser beam can set the wavelength to lOOnm - 350nm. 

[0069] By using the laser beam of a light energy by short wavelength, ablation in a detached core can be 
performed effectively. 

[0070] As laser which fulfills above-mentioned conditions, there is an excimer laser, for example. An 
excimer laser is gas laser in which the laser beam output of the high energy of a short wavelength 
ultraviolet region is possible, and can output the laser beam of four kinds of typical wavelength by using 
what combined rare gas (Ar, Kr, Xe) and halogen gas (F2, HC1) as a laser medium (XeF=35 lnm, 
XeCl=308nm, KrF=248nm, ArF=193nm). 

[0071] By irradiation of excimer laser light, it can produce and cheat out of the operation of direct 
cutting of molecular binding, evaporation of gas, etc. without a thermal effect in the detached core 
prepared on the substrate. 

[0072] As wavelength of a laser beam, 350nm - 1200nm is also employable. 

[0073] When making phase changes, such as a gas evolution, evaporation, and sublimation, start and 
giving a separation property, the laser beam whose wavelength is 350nm - about 1200nm is [ in / a 
detached core ] also usable. 

[0074] Next, if a thin film device is explained, let the aforementioned thin film device be TFT (TFT). 
[0075] Highly efficient TFT can be freely imprinted on a desired imprint object (formation). Therefore, 
it also becomes possible to carry various electronic circuitries on the imprint object. 
[0076] In a claim 1 or either of 8, invention according to claim 9 carries out multiple-times execution of 
the imprint method according to claim 1 to 8, and is characterized by imprinting two or more transferred 
layers on the aforementioned larger imprint object than the aforementioned translucency substrate. 
[0077] The large-scale circuit board which carried the reliable thin film device can be created by 
repeating and using a reliable substrate or carrying out multiple-times execution of the imprint of a thin 
film pattern using two or more substrates. 

[0078] In a claim 1 or either of 8, invention according to claim 10 carries out multiple-times execution 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/9/2003 



Page 7 of 21 



of the imprint method according to claim 1 to 8, and is characterized by imprinting two or more 
transferred layers from which the level of the design rule of a thin film device differs on the 
aforementioned imprint object. 

[0079] When it carries two or more circuits (functional block etc. is included) where kinds differ on one 
substrate, according to the property required of each circuit, the element used for every circuit may 
differ from the size (what is called design rule, i.e., a design rule) of wiring. Also in this case, if the 
imprint is performed for every circuit using the imprint method of this invention, two or more circuits 
where design rule level differs are realizable on one substrate. 

[0080] Invention according to claim 1 1 is a thin film device which the aforementioned imprint object 
comes to imprint using the imprint method according to claim 1 to 10. 

[0081] Using the imprint technology (imprint technology of a diaphragm structure) of the thin film 
device of this invention, it is the thin film device formed on arbitrary substrates, and can prevent or 
reduce that the property of the thin film device deteriorates by improvement of the optical irradiation 
process for exfoliating a detached core. 

[0082] Invention according to claim 12 is characterized by the aforementioned thin film device being 
TFT (TFT) in a claim 11. 

[0083] Invention according to claim 13 is thin film integrated circuit equipment constituted including 
the thin film device imprinted by the aforementioned imprint object using the imprint method according 
to claim 1 to 10. 

[0084] For example, it is also possible to carry the single chip microcomputer constituted by using TFT 
(TFT) on the synthetic-resin substrate. 

[0085] Invention according to claim 14 is an active-matrix substrate which the pixel section consists of 
including the TFT (TFT) arranged in the shape of a matrix, and the pixel electrode connected to the end 
of the TFT, and is the active-matrix substrate manufactured by imprinting the TFT of the 
aforementioned pixel section using a method according to claim 1 to 10. 

[0086] It is the active-matrix substrate which comes to form the pixel section on a desired substrate 
using the imprint technology (imprint technology of a diaphragm structure) of the thin film device of 
this invention. Since the restrictions which come from manufacture conditions are eliminated and a 
substrate can be chosen freely, it is also possible to realize the new active-matrix substrate which is not 
in the former. 

[0087] The TFT connected to the scanning line by which invention according to claim 15 has been 
arranged in the shape of a matrix, and a signal line (TFT), The pixel section is constituted including the 
pixel electrode connected to the end of the TFT. And it is the active-matrix substrate which builds in the 
driver circuit for supplying a signal to the aforementioned scanning line and the aforementioned signal 
line. It is an active-matrix substrate possessing the TFT which constitutes the TFT of the aforementioned 
pixel section of the 1st design rule level formed using the method according to claim 10, and the 
aforementioned driver circuit of the 2nd design rule level. 

[0088] On an active-matrix substrate, not only the pixel section but a driver circuit is carried, and, 
moreover, it is the active-matrix substrate from which the design rule level of a driver circuit and the 
design rule level of the pixel section differ. For example, if the thin film pattern of a driver circuit is 
formed using the manufacturing installation of Silicon TFT, it is possible to raise a degree of integration. 

[0089] Invention according to claim 16 is the liquid crystal display manufactured using the active-matrix 
substrate according to claim 14 or 15. 

[0090] For example, the liquid crystal display with the property at which it turns flexibly using the 

plastic plate is also realizable. 

[0091] 

[Embodiments of the Invention] Next, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0092] (Gestalt of the 1st operation) Drawing 1 - drawing 6 are drawings for explaining the gestalt (the 
imprint method of a thin film device) of operation of the 1st of this invention. 
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[0093] As shown in [process 1] drawin g 1 , a detached core (optical-absorption layer) 120 is formed on 
a substrate 100. 

[0094] Hereafter, a substrate 100 and a detached core 120 are explained. 

[0095] ** As for the explanation substrate 100 about a substrate 100, it is desirable that it is what has the 
translucency which light may penetrate. 

[0096] In this case, as for the permeability of light, it is desirable that it is 10% or more, and it is more 
desirable that it is 50% or more. When this permeability is too low, attenuation (loss) of light becomes 
large and needs the big quantity of light by exfoliating a detached core 120. 

[0097] Moreover, as for a substrate 100, it is desirable to consist of reliable material, and it is desirable 
to consist of material which was excellent in thermal resistance especially. It is because the width of face 
of a setup of membrane formation conditions, such as the temperature condition, will spread also in that 
case on the occasion of formation of the transferred layer 140 grade to a substrate 100 top if the 
substrate 100 is excellent in thermal resistance, although the reason has what process temperature 
becomes high in case the transferred layer 140 and interlayer 142 who mention later are formed (for 
example, about 350-1000 degrees C) depending on the kind and formation method. 
[0098] Therefore, a substrate 100 has a desirable consisting-of [ the strain point ]-material more than 
Tmax thing, when the maximum temperature in the case of formation of the transferred layer 140 is set 
to Tmax. Specifically, a thing 350 degrees C or more has a desirable strain point, and the component of 
a substrate 100 has a more desirable thing 500 degrees C or more. As such a thing, the heat resisting 
glass of quartz glass, Corning 7059, and NEC glass OA-2 grade is mentioned, for example. 
[0099] Moreover, although especially the thickness of a substrate 100 is not limited, usually, it is 
desirable that it is about 0.1-5. 0mm, and it is more desirable that it is about 0.5-1. 5mm. If the thickness 
of a substrate 100 is too thin, a strong fall will be caused, and if too thick, the permeability of a substrate 
100 will become easy to produce attenuation of light in a low case. In addition, when the permeability of 
the light of a substrate 1 00 is high, the thickness may exceed the aforementioned upper limit. In 
addition, as for the thickness of a substrate 100, it is desirable that it is uniform so that light can be 
irradiated uniformly. 

[0100] ** As for the explanation detached core 120 of a detached core 120, what the light irradiated is 
absorbed, it has a property which produces ablation (henceforth "ablation in a layer", and "interfacial 
peeling") in the inside of the layer and/or an interface, and it arises preferably that the bonding strength 
between the atoms of the matter which constitutes a detached core 120, or between molecules disappears 
or decreases by irradiation of light, i.e., ablation, and results in the ablation in a layer and/or interfacial 
peeling is good. 

[0101] Furthermore, a gas may be emitted by irradiation of light from a detached core 120, and the 
separation effect may be discovered. That is, a detached core 120 absorbs light, it becomes a gas to the 
case where the component contained in the detached core 120 serves as a gas, and it is emitted for a 
moment, the steam is emitted, and it may contribute to separation. As composition of such a detached 
core 120, what is indicated by the following A-E is mentioned, for example. 
[0102] A. Amorphous silicon (a-Si) 

Hydrogen (H) may contain in this amorphous silicon. In this case, as for the content of H, it is desirable 
that it is a grade more than 2 atom %, and it is more desirable that it is a 2 - 20 atom % grade. Thus, if 
specified quantity content of the hydrogen (H) is carried out, hydrogen will be emitted by irradiation of 
light, internal pressure will occur in a detached core 120, and it will become the force in which it 
exfoliates an up-and-down thin film. The content of the hydrogen in an amorphous silicon (H) can be 
adjusted by setting up suitably conditions, such as membrane formation conditions, for example, the gas 
composition in CVD, gas pressure, gas atmosphere, a quantity of gas flow, temperature, substrate 
temperature, and injection power. 

[0103] B. As various oxide ceramics, such as silicon oxide or a silicic-acid compound, titanium oxide or 
a titanic-acid compound, a zirconium oxide or a zirconic acid compound, a lanthanum trioxide, or a 
lanthanum oxidization compound, ****** (ferroelectric), or semiconductor silicon oxide, SiO, Si02, 
and Si 302 are mentioned, and K2Si03, Li2Si03, CaSi03 and ZrSi04, and Na2Si03 are mentioned as 
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a silicic-acid compound, for example. 

[0104] TiO, Ti203, and Ti02 mention as titanium oxide - having — as a titanic-acid compound — 
BaTi04, BaTi03, Ba2Ti 9O20, BaTi 5011, and CaTi03, SrTi03, PbTi03, MgTi03, ZrTi02, SnTi04 
and aluminum2 - Ti05 and FeTi03 are mentioned 

[0105] As a zirconium oxide, Zr02 is mentioned and BaZr03, ZrSi04, PbZr03, MgZr03, and K2Zr03 
are mentioned as a zirconic acid compound, for example. 

[0106] C. Ceramics or dielectrics (ferroelectric), such as PZT, PLZT, PLLZT, and PBZT 

D. As nitride ceramic E. organic polymeric-materials organic polymeric materials, such as a silicon 

nitride, nitriding aluminum, and a titanium nitride - CH-, -CO- (Ketone), -CONH- (Amide), -NH- 

(Imide), - What thing may be used, as long as it has many these combination especially, what has 

combination (these combination is cut by irradiation of light) of COO- (ester), -N=N- (azo), -CH=N- 

(CIF), etc., and. Moreover, organic polymeric materials may have an aromatic hydrocarbon (1, two or 

more benzene rings, or condensed ring of those) in a constructive mood. 

[0107] As an example of such organic polymeric materials, polyethylene, a polyolefine like 

polypropylene, a polyimide, a polyamide, polyester, a polymethylmethacrylate (PMMA), polyphenylene 

sulfide (PPS), polyether sulphone (PES), an epoxy resin, etc. are raised. 

[0108] F. As a metal metal, the alloy containing at least one of aluminum, Li, Ti, Mn, In, Sn, Y, La, Ce, 
Nd, Pr, Gd, Sm, or sorts of these is mentioned, for example. 

[0109] Moreover, although the thickness of a detached core 120 changes with terms and conditions, 
such as composition of the ablation purpose or a detached core 120, lamination, and the formation 
method, usually, it is desirable that it is lnm - about 20 micrometers, it is more desirable that it is lOnm 
- about 2 micrometers, and it is still more desirable [ thickness ] that it is 40nm - about 1 micrometer. 
While enlarging power (quantity of light) of light in order to secure the good detachability of a detached 
core 120, if the homogeneity of membrane formation is spoiled, nonuniformity may arise in ablation, 
when the thickness of a detached core 120 is too small, and thickness is too thick, in case a detached 
core 120 is removed behind, the work takes time. In addition, as for the thickness of a detached core 
120, it is desirable that it is uniform as much as possible. 

[0110] Especially the formation method of a detached core 120 is not limited, but is suitably chosen 
according to terms and conditions, such as film composition and thickness. For example, it CVD(s) 
(MOCVD and low voltage - CVD and efficient consumer response-CVD are included). Vacuum 
evaporationo, molecular-beam vacuum evaporationo (MB), sputtering, ion plating, The various gaseous- 
phase forming-membranes methods, such as PVD, electroplating, immersing plating (dipping), Various 
plating, such as electroless deposition, the Langmuir pro jet (LB) method, The applying methods, such 
as a spin coat, a spray coat, and a roll coat, various print processes, a replica method, the ink-jet method, 
a powder jet process, etc. are mentioned, and it can also form or more [ of these ] combining two. 
[01 1 1] In addition, when a detached core 120 is constituted from ceramics by the sol-gel method, or 
when it constitutes from organic polymeric materials, it is desirable the applying method and to form 
membranes with a spin coat especially. 

[0112] the case where composition of [formation of amorphous silicon layer in process 1] detached core 
120 is an amorphous silicon (a-Si) - a vapor growth (CVD) - especially - (low voltage LP) CVD ~ 
plasma CVD and atmospheric pressure (AP) - CVD and efficient consumer response are excelled 
[01 13] For example, in the amorphous silicon layer formed of plasma CVD, hydrogen contains 
comparatively mostly. Although it becomes by existence of this hydrogen that it is easy to carry out 
ablation of the amorphous silicon layer, if the substrate temperature at the time of membrane formation 
exceeds 350 degrees C, hydrogen will be emitted from the amorphous silicon layer. Film peeling may 
arise by the hydrogen from which it secedes in the formation process of this thin film device. 
[0114] Moreover, a plasma CVD film has comparatively weak adhesion, and has a possibility that a 
substrate 100 and the transferred layer 140 may be separated at the wet washing process in a device 
manufacturing process. 

[0115] This point and a LPCVD film do not have a possibility that hydrogen may be emitted, and it 
excels in the point that moreover sufficient adhesion is securable. 
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[0116] Next, the thickness of the amorphous silicon layer 120 as a detached core is explained with 
reference to drawing 3 1 . 

[01 17] Drawing 3 1 shows the thickness of an amorphous silicon layer to a horizontal axis, and shows 
the light energy absorbed by the vertical axis in this layer. As mentioned above, if optical irradiation is 
carried out, ablation will be produced in an amorphous silicon layer. 

[0118] The charge of a bridging (component of a detached core 120) which absorbed irradiation light is 
excited photochemistry-wise or thermally, ablation means combination of the atom of the front face and 
interior or a molecule being cut, and emitting here, and it mainly appears as a phenomenon in which all 
or a part of component of a detached core 120 produces phase changes, such as melting and 
evapotranspiration (evaporation). Moreover, by the aforementioned phase change, it may be in a minute 
firing state and bonding strength may decline. 

[0119] And drawing 3 1 shows that an absorbed energy required to reach this ablation is so low that 
thickness is thin, and ends. 

[0120] From the above thing, thickness of the amorphous silicon layer 120 as a detached core is made 
thin with the form of this operation. The luminous energy irradiated by the amorphous silicon layer 120 
can be made small by this, and the miniaturization of light equipment can be attained with energy 
saving. 

[0121] Next, the numeric value of the thickness of the amorphous silicon layer 120 as a detached core is 
considered. As drawin g 3 1 , it turns out that an absorbed energy required to reach ablation is so low that 
the thickness of an amorphous silicon is thin, and ends, and according to consideration of this invention 
person, 25nm or less could be desirable and was fully able to produce ablation by the power of common 
light equipment. Although there is especially no limit about the minimum of thickness, if the minimum 
is preferably set to 5nm, it will be set from a viewpoint which ensures formation of an amorphous 
silicon layer and can secure the predetermined adhesion force. Therefore, the suitable range of the 
thickness of the amorphous silicon layer 120 as a detached core is set to 5-25nm. Still more desirable 
thickness is 15nm or less, and reservation of the further energy saving and the further adhesion force is 
obtained, it is 1 Inm or less, and the most suitable thickness range is this neighborhood, it boils an 
absorbed energy required for ablation markedly, and can make it low 

[0122] As shown in [a process 2], next drawin g 2 , the transferred layer (thin film device layer) 140 is 
formed on a detached core 120. 

[0123] The expanded sectional view of K portion (portion shown by surrounding with 1 dotted-line 
chain line in drawin g 2 ) of this thin film device layer 140 is shown in the right-hand side of drawin g 2 . 
As for the thin film device layer 140, it is constituted including TFT (TFT) formed on Si02 film 
(interlay er) 142, and this TFT possesses the source and the drain layer 146 which introduced n type 
impurity into the poly silicon contest layer, and were formed, the channel layer 144, the gate insulator 
layer 148, the gate electrode 150, the layer insulation film 154, and the electrode 152 that consists of 
aluminum so that it may be illustrated. 

[0124] Although Si02 film is used as an interlayer prepared in contact with a detached core 120 with the 
form of this operation, the insulator layer of others, such as Si3N4, can also be used. Although the 
thickness of Si02 film (interlayer) is suitably determined according to the formation purpose or the grade 
of a function which can be demonstrated, usually, it is desirable that it is lOnm - about 5 micrometers, 
and it is more desirable that it is 40nm - about 1 micrometer. What demonstrates at least one of the 
functions as the protective layer which an interlayer is formed for the various purpose, for example, 
protects the transferred layer 140 physically or chemically, an insulating layer, a conductive layer, the 
shading layer of a laser beam, the barrier layer for migration prevention, and a reflecting layer is 
mentioned. 

[0125] In addition, interlayers, such as Si02 film, may not be formed depending on the case, but the 
direct transferred layer (thin film device layer) 140 may be formed on a detached core 120. 
[0126] The transferred layer 140 (thin film device layer) is a layer containing thin film devices, such as 
TFT as shown in the right-hand side of drawin g 2 . 

[0127] As a thin film device, besides TFT, for example, thin film diode, The optoelectric transducer (the 
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photosensor, solar battery) and silicon resistance element which consist of PIN junction of silicon, Other 
thin-film-semiconductor devices, an electrode (example : a transparent electrode like ITO and a mesa 
film), Actuators, such as a switching element, memory, and a piezoelectric device, a micro mirror (piezo 
thin film ceramics), There are a micro MAG device which combined a magnetic-recording thin film 
head, a coil, an inductor, the charge of a thin film quantity magnetic-permiable material, and them, a 
filter, a reflective film, a dichroic mirror, etc. 

[0128] Such a thin film device is a relation with the formation method, and is formed through usually 
comparatively high process temperature. Therefore, as mentioned above in this case, as a substrate 100, 
what has high reliability that can bear the process temperature is needed. 

[0129] As shown in [a process 3], next drawing 3 , the thin film device layer 140 is joined to the imprint 
object 180 through a glue line 160 (adhesion). 

[0130] As a suitable example of the adhesives which constitute a glue line 160, various hardened type 
adhesives, such as optical hardening type adhesives, such as reaction hardening type adhesives, heat- 
hardened type adhesives, and ultraviolet-rays hardening type adhesives, and aversion hardening type 
adhesives, are mentioned. As composition of adhesives, what thing is sufficient as an epoxy system, an 
aery late system, a silicone system, etc., for example. Formation of such a glue line 160 is made for 
example, by the applying method. 

[0131] After applying hardened type adhesives on the transferred layer (thin film device layer) 140 and 
joining the imprint object 180 on it when using the aforementioned hardened type adhesives for 
example, the aforementioned hardened type adhesives are stiffened by the hardening method according 
to the property of hardened type adhesi ves, and the transferred layer (thin film device layer) 140 and the 
imprint object 180 are pasted up, and it fixes. 

[0132] when adhesives are optical hardening types, light is irradiated from the substrate of light- 
transmission nature, and both the outsides of an imprint object or - from one outside of the substrate 
100 of light-transmission nature, or the imprint object 180 of light-transmission nature As adhesives, 
optical hardening type adhesives, such as an ultraviolet-rays hardening type which cannot affect a thin 
film device layer easily, are desirable. 

[0133] In addition, unlike illustration, a glue line 160 may be formed in the imprint object 180 side, and 
the transferred layer (thin film device layer) 140 may be pasted up on it. In addition, when imprint object 
180 the very thing has an adhesion function, for example, you may omit formation of a glue line 160. 
[0134] although not limited especially as an imprint object 180 - a substrate (plate) - especially a 
transparent substrate is mentioned In addition, even if such a substrate is monotonous, it may be a curve 
board. Moreover, compared with the aforementioned substrate 100, properties, such as thermal 
resistance and corrosion resistance, may be inferior in the imprint object 180. In order that the reason 
may form the transferred layer (thin film device layer) 140 in a substrate 100 side in this invention and 
may imprint the transferred layer (thin film device layer) 140 on the imprint object 180 after that, the 
property required of the imprint object 180, especially thermal resistance are because it is not dependent 
on the temperature conditions in the case of formation of the transferred layer (thin film device layer) 
140 etc. 

[0135] Therefore, when the maximum temperature in the case of formation of the transferred layer 140 
is set to Tmax, a glass transition point (Tg) or softening temperature can use the following [ Tmax ] as a 
component of the imprint object 0. For example, a glass transition point (Tg) or softening temperature 
can constitute more preferably 800 degrees C or less of 500 degrees C or less of imprint objects 180 
from material 320 degrees C or less still more preferably. 

[0136] Moreover, although what has a certain amount of rigidity (intensity) as a mechanical property of 
the imprint object 180 is desirable, you may have flexibility and elasticity. As for the mechanical 
property of the imprint object 180, it is good to take the following point into consideration especially. 
[0137] If optical irradiation is carried out at this detached core 120, it will be excited photochemistry- 
wise [ the matter which constitutes a detached core 120 ], or thermally, combination of the molecule of 
the front face and interior or an atom will be cut, and this molecule or an atom will be emitted outside. It 
is desirable to secure the proof stress by the mechanical strength of the imprint object 1 80 so that the 
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stress which acts on the upper layer of a detached core 120 with discharge of this molecule or an atom 
may be caught with the imprint object 180. Thereby, it is because deformation or destruction of the 
upper layer of a detached core 1 20 is prevented. 

[0138] What is necessary is just to secure such proof stress not only from what is secured only by the 
mechanical strength of the imprint object 180 but from the detached core 120 by the mechanical strength 
of any one or two or more layers of the layer 140 located in the upper layer, i.e., a transferred layer, a 
glue line 160, and the imprint object 180. In order to secure such proof stress, the quality of the material 
and thickness of the transferred layer 140, a glue line 160, and the imprint object 180 can be chosen 

suitably. nn 
[0139] Only with the transferred layer 140, a glue line 160, and the imprint object 180, when the above- 
mentioned proof stress cannot be secured, as shown in drawing 35 (A) - (E), the reinforcement layer 132 
can also be formed in one of the positions which serves as the upper layer from a detached core 120. 
[0140] The reinforcement layer 132 shown in drawing 35 (A) is formed between the detached core 120 
and the transferred layer 140. If it carries out like this, after producing exfoliation in a detached core 120 
and making it secede from a substrate 100 after that, the reinforcement layer 132 is also removable from 
the transferred layer 140 with the detached core 120 which remains. Like gVawmgl5 (B), the 
reinforcement layer 132 prepared in the upper layer of the imprint object 180 is also removable from the 
imprint object 180, after producing exfoliation in a detached core 120 at least. 

[0141] The reinforcement layer 132 shown in drawing 35 (C) intervenes as an insulating layer in two or 
more layers which constitute the transferred layer 140. Each reinforcement layer 132 of drawing 35 (D) 
and (E) is arranged at the lower layer or the upper layer of a glue line 140. Removing behind in these 
cases becomes impossible. 

[0142] As a component of the imprint object 180, various synthetic resin or various glass material are 
mentioned, and especially, various synthetic resin and the usual cheap glass material (low melting point) 
are desirable, and can also determine thickness in consideration of the above-mentioned proof stress. 
[0143] As synthetic resin, any of thermoplastics and thermosetting resin are sufficient. For example, 
polyethylene, a polo propylene, an ethylene-pre pyrene copolymer, Polyolefines, such as an ethylene 
vinylacetate copolymer (EVA), an annular polyolefine, A denaturation polyolefine, a polyvinyl chloride, 
a polyvinylidene chloride, polystyrene, A polyamide, a polyimide, a polyamidoimide, a polycarbonate, 
Polly (4-methyl BENTEN -1), An ionomer, an acrylic resin, a polymethylmethacrylate, an acryhc- 
styrene copolymer (AS resin), A Butadiene Styrene, a poliomyelitis copolymer (EVOH), a polyethylene 
terephthalate (PET), Polyester, such as polyp CHIREN terephthalate (PBT) and pulley cyclohexane 
terephthalate (PCT), A polyether, a polyether ketone (PEK), a polyether ether ketone (PEEK), Polyether 
imide, a polyacetal (POM), a polyphenylene oxide, A denaturation polyphenylene oxide, a polyarylate, 
an aromatic polyester (liquid crystal polymer), A polytetrafluoroethylene, a polyvinylidene fluoride, 
other fluorine system resins, A styrene system, a polyolefine system, a polyvinyl chloride system, a 
polyurethane system, Various thermoplastic elastomer, such as a fluororubber system and a chlonnated- 
polyethylene system, An EBOKISHI resin, phenol resin, a urea resin, melamine resin, a unsaturated 
polyester, The copolymer which is mainly concerned with these, a blend object, a polymer alloy, etc. are 
mentioned, and silicone resin, polyurethane, etc. can be used combining 1 of sorts of these, and two 
sorts or more (as a layered product for example, more than two-layer). 

[0144] As glass material, silicic-acid glass (quartz glass), silicic-acid alkali glass, a soda lime glass, 
potash-lime glass, lead (alkali) glass, barium glass, borosilicate glass, etc. are mentioned, for example. 
Among these, compared with silicic-acid glass, the melting point is low, and fabrication and processing 
are also comparatively easy the melting point, and, moreover, things other than silicic-acid glass have it, 
and are desirable. [ cheap ] 

[0145] When using what consisted of synthetic resin as an imprint object 180, while being able to 
fabricate the large-scale imprint object 180 in one, even if it is complicated configurations, such as what 
has a curve side and irregularity, it can manufacture easily, and the various advantages that material cost 
and a manufacturing cost are also cheap can be enjoyed. Therefore, use of synthetic resin is 
advantageous when manufacturing a large-sized and cheap device (for example, liquid crystal display). 
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[0146] In addition, the imprint object 180 may constitute a part of device like what constitutes the 
device which became independent in itself like a liquid crystal cell, a light filter and an electrode layer, a 
dielectric layer, an insulating layer, and a semiconductor device. 

[0147] Furthermore, the imprint objects 180 may be matter, such as a metal, ceramics, a stone, and wood 
paper, and may be on the front face of the structures, such as a wall, a pillar, a ceiling, and a 
windowpane, further on the arbitrary fields which constitute a certain article (superiors of the front-face 
top of the field top of a clock, and an air-conditioner, and a printed circuit board). 
[0148] As shown in [a process 4], next drawing 4 , light is irradiated from the rear-face side of a 
substrate 100. 

[0149] After this light penetrates a substrate 100, it is irradiated by the detached core 120. Thereby, the 
ablation in a layer and/or interfacial peeling arise in a detached core 120, and bonding strength decreases 
or disappears. 

[0150] It is presumed that it is what is depended on phase changes, such as that ablation produces the 
principle which the ablation in a layer and/or interfacial peeling of a detached core 120 produce in the 
component of a detached core 120 and discharge of the gas contained in the detached core 120, melting 
further produced immediately after irradiation, and evapotranspiration. 

[0151] Conditions, such as composition of a detached core 120, and a kind of light irradiated as one of 
the factor of the, wavelength, intensity, the attainment depth, are mentioned by in addition to this being 
influenced by various factors they are [ whether a detached core 120 produces the ablation in a layer, 
interfacial peeling is produced, or ] the both. 

[0152] As a light to irradiate, if a detached core 120 is made to start the ablation in a layer, and/or 
interfacial peeling, what thing may be used, for example, an X-ray, ultraviolet rays, the light, infrared 
radiation (heat ray), a laser beam, a millimeter wave, microwave, an electron ray, radiation (alpha rays, 
beta rays, gamma ray), etc. will be mentioned. A laser beam is desirable at the point of being easy to 
produce ablation (ablation) of a detached core 120 also in it. 

[0153] As laser equipment made to generate this laser beam, although various gas laser, solid state laser 
(semiconductor laser), etc. are mentioned, an excimer laser, Nd-YAG laser, Ar laser, a C02 laser, a CO 
laser, helium-Ne laser, etc. are used suitably, and especially an excimer laser is desirable also in it. 
[0154] Since it outputs a high energy in a short wavelength region, extremely, an excimer laser can 
make a detached core 2 produce ablation for a short time, and it can exfoliate a detached core 120, 
without making the imprint object 180 and substrate 100 grade which therefore adjoin produce most 
temperature rises (i.e., without it producing degradation and an injury). 

[0155] Moreover, when it makes it faced that a detached core 120 produces ablation and there is a 
wavelength dependency of light, as for the wavelength of the laser beam irradiated, it is desirable that it 
is lOOnm - about 350nm. 

[0156] An example of permeability to the wavelength of light of a substrate 100 is shown in drawing 7 . 
It has the property that permeability increases steeply to the wavelength of 300nm so that it may be 
illustrated. In such a case, light (for example, Xe-Cl excimer laser light with a wavelength of 308nm) 
with a wavelength of 300nm or more is irradiated. 

[0157] Moreover, when making a detached core 120 start phase changes, such as a gas evolution, 
evaporation, and sublimation, and giving a separation property to it, as for the wavelength of the laser 
beam irradiated, it is desirable that it is about 350 to 1200nm. 

[0158] Moreover, as for especially the energy density in the case of an excimer laser, it is desirable the 
energy density of the laser beam irradiated and to consider as about two 10- 5000 mJ/cm, and it is more 
desirable to consider as about two 100 - 1000 mJ/cm. Moreover, as for irradiation time, it is desirable to 
be referred to as about 1 - 1000ns, and it is more desirable to be referred to as about 10 - 100ns. When 
sufficient ablation etc. does not arise, and an energy density is high, when an energy density is low or 
irradiation time is short, or irradiation time is long, there is a possibility of having a bad influence on the 
transferred layer 140 by the irradiation light which penetrated the detached core 120. 
[0159] Here, with the gestalt of this operation, since the detached core 120 is formed in the amorphous 
silicon layer of lOnm thickness, ablation can be caused in the amorphous silicon layer 120 by absorption 
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of a comparatively small light energy. Thus, the suitable method of making the amorphous silicon layer 
120 absorb a comparatively small light energy is explained using drawin g 32 . 

[0160] Drawing 32 makes a line beam scan intermittently, and shows the method of a detached core 120 
which carries out optical irradiation mostly to the whole surface through the substrate 100. In each 
drawing, when the number of times which carried out the beam scan of the line beam is expressed with 
N, as the irradiation field 20 of the Nth line beam (N) and the irradiation field 20 (N+l) of the N+lst 
line beams do not lap, the beam scan of each time is carried out. For this reason, between the adjacent 
irradiation field 20 (N) and 20 (N+l), the low irradiation field narrower enough than the irradiation field 
or the non-irradiating field 30 of each time is formed. 

[0161] Here, if it continues carrying out outgoing radiation of the beam also at the time of the movement 
when moving the line beam 10 relatively to a substrate 100, the field of a sign 30 will turn into a low 
irradiation field. On the other hand, if it is made not to carry out outgoing radiation of the line beam 10 
at the time of movement, the field of a sign 30 will turn into a non-irradiating field. 
[0162] When the beam irradiation fields of each time are overlapped unlike the method of drawing 32 , 
too much light more than the light made sufficient for producing ablation in the inside of the layer of a 
detached core 120 and/or an interface will be irradiated. If incidence is carried out to the transferred 
layer 140 which a part of too much of this light leaks, and contains a thin film device through a detached 
core 120, it will become the cause of deteriorating, the property, for example, electrical property, of the 
thin film device. 

[0163] By the method of drawing 32 , since such too much light is not irradiated by the detached core 
120, after a thin film device is imprinted by the imprint object, the property of original of the thin film 
device is maintainable. In addition, although ablation does not arise in the detached core 120 
corresponding to a low irradiation field or the non-irradiating field 30, the adhesion of a detached core 
120 and a substrate 100 can fully be reduced by ablation in the beam irradiation field of the both sides. 
[0164] In addition, as a cure in case the irradiation light which penetrated the detached core 120 reaches 
even the transferred layer 140 and does a bad influence, as shown in drawing 30 , there is the method of 
forming the metal membranes 124, such as a tantalum (Ta), on a detached core (laser absorption layer) 
120, for example. Thereby, it is completely reflected by the interface of a metal membrane 124, and the 
laser beam which penetrated the detached core 120 does not have a bad influence on the thin film device 
above it. 

[0165] However, there is a possibility that metal contamination of the thin film device may be carried 
out though it is necessary to form a thin film device on it and the insulating layer of a silicon system is 
made to intervene between a metal membrane 124 and a thin film device like drawing 30 , if a metal 
membrane 124 is formed. 

[0166] Then, it is desirable to adopt a method as a method of replacing with drawing 30 , as shown in 
drawing 33 and drawing 34 . 

[0167] Drawing 33 is the example which used the amorphous silicon layer 120 as a detached core, and 
has formed further the amorphous silicon layer 126 used for the lower layer of the transferred layer 140 
as a silicon system optical-absorption layer. In order to separate these two amorphous silicon layers 120 
and 126, the silicon oxide (Si02) intervenes as a silicon system mediation layer. 

[0168] If it carries out like this, even if irradiation light should penetrate the amorphous silicon layer 120 
which is a detached core, the transmitted light will be absorbed by the amorphous silicon layer 126 as a 
silicon system optical-absorption layer. Consequently, it does not have a bad influence on the thin film 
device above it. 

[0169] And since both two added layers 126,128 are layers of a silicon system, metal contamination etc. 
is not caused as established in the conventional thin film coating technology. 

[0170] In addition, rather than the thickness of the amorphous silicon layer 120 as a detached core, if 
thickness of the amorphous silicon layer 126 as an optical-absorption layer is thickened, a possibility 
that ablation may arise in the amorphous silicon layer 126 can be prevented certainly. However, since 
there are enough few light energies which carry out incidence not only to the relation of the above- 
mentioned thickness but to the amorphous silicon layer 126 than the light energy which carries out 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/9/2003 



Page 15 of 21 



direct incidence to the amorphous silicon layer 120 as a detached core, they can prevent that ablation 
arises in the amorphous silicon layer 126. 

[0171] In addition, as shown in drawing 34 , the example which formed the silicon system optical- 
absorption layer 130 of the different quality of the material from a detached core 120 does not need to be 
shown, and it is not necessary to necessarily form the silicon system intervention layer 128 in this case. 
[0172] When it constitutes as drawin g 33 and drawing 34 and the cure against optical leakage in a 
detached core 120 is performed, even if it is the case that the optical-absorption energy for exfoliation 
arising in a detached core 120 is large, there is an advantage which can prevent the bad influence to a 
thin film device certainly. 

[0173] As for the irradiation light represented by the laser beam, it is desirable to irradiate so that the 
intensity may become uniform. The direction of radiation of irradiation light may be a direction which 
carried out the predetermined angle inclination not only to a perpendicular direction but to the detached 
core 120 to the detached core 120. 

[0174] Next, the force is applied to a substrate 100 and this substrate 100 is made to secede from a 
detached core 120, as shown in drawing 5 . Although not illustrated in drawing 5 , a detached core may 
adhere on a substrate 100 after this secession. 

[0175] Next, as shown in drawin g 6 , the extant detached core 120 is removed by the method which 

combined methods, such as washing, etching, ashing, and polish, or these. It means that the transferred 

layer (thin film device layer) 140 had been imprinted by the imprint object 180 by this. 

[0176] In addition, when a part of detached core has adhered also to the substrate 100 from which it 

seceded, it removes similarly. In addition, when the substrate 100 consists of an expensive material like 

quartz glass, and a rare material, reuse (recycling) is preferably presented with a substrate 100. That is, 

this invention can be applied to the substrate 100 to reuse, and usefulness is high. 

[0177] The imprint to the imprint object 180 of the transferred layer (thin film device layer) 140 is 

completed through each above process. Then, conductive layers, such as removal of Si02 film which 

adjoins the transferred layer (thin film device layer) 140, and wiring of a up to [ the transferred layer 

140 ], formation of a desired protective coat, etc. can also be performed. 

[0178] In this invention, transferred layer (thin film device layer) 140 the very thing which is an 
exfoliated object is not exfoliated directly. Since it exfoliates in the detached core joined to the 
transferred layer (thin film device layer) 140, Irrespective of the property of an exfoliated object 
(transferred layer 140), conditions, etc., it can exfoliate easily and uniformly certain moreover (imprint), 
there is also no damage to the exfoliated object (transferred layer 140) in accordance with exfoliation 
operation, and the high reliability of the transferred layer 140 can be maintained. 

[0179] (Form of the 2nd operation) TFT of CMOS structure is formed on a substrate and the example of 
the concrete manufacture process in the case of imprinting this on an imprint object is explained using 
drawing 8 - drawing 18 . 

[0180] (Process 1) As shown in drawing 8 , the amorphous silicon layer 120 formed by the LPCVD 
method as a detached core on the substrate (for example, quartz substrate) 100 is formed. The thickness 
of this amorphous silicon layer 120 is lOnm. Moreover, laminating formation of an interlay er (for 
example, Si02 film) 142 and the amorphous silicon layer (for example, formed by the LPCVD method) 
143 is carried out one by one, then a laser beam is irradiated from the upper part all over the amorphous 
silicon layer 143, and annealing is given. Thereby, the amorphous silicon layer 143 is recrystallized and 
turns into a polysilicon contest layer. Here, as shown in drawing 33 , the silicon system intervention 
layer 128, for example, a silicon oxide, and another amorphous silicon layer 126 for optical absorptions 
can also be formed among the amorphous silicon layers 120 and interlayers 142 who turn into a 
detached core. 

[0181] (Process 2) Then, as shown in drawin g 9 , patterning of the polysilicon contest layer obtained by 
laser annealing is carried out, and Islands 144a and 144b are formed. 

[0182] (Process 3) As shown in drawing 10 , the wrap gate insulator layers 148a and 148b are formed 
for Islands 1 44a and 1 44b by CVD. 

[0183] (Process 4) As shown in drawin g 1 1 , the gate ele'ctrodes 150a and 150b which consist of contest 
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polysilicon or metal are formed. 

[0184] (Process 5) As shown in drawin g 12 , the mask layer 170 which consists of a polyimide etc. is 
formed, using gate electrode 150b and the mask layer 170 as a mask, it is a self aryne, for example, the 
ion implantation of boron (B) is performed. Of this, the p+ layers 172a and 172b are formed. 
[0185] (Process 6) As shown in drawing 13 , the mask layer 174 which consists of a polyimide etc. is 
formed, using gate electrode 150a and the mask layer 174 as a mask, it is a self aryne, for example, the 
ion implantation of Lynn (P) is performed. Of this, the n+ layers 146a and 146b are formed. 
[0186] (Process 7) As shown in drawing 14 , the layer insulation film 154 is formed and Electrodes 
152a-152d are alternatively formed after contact hole formation. 

[0187] Thus, TFT of the formed CMOS structure corresponds to the transferred layer (thin film device 
layer) 140 in drawing 2 - drawin g 6 . In addition, you may form a protective coat on the layer insulation 
film 154. 

[0188] (Process 8) As shown in drawin g 15 , the epoxy resin layer 160 as a glue line is formed on TFT 
of CMOS composition, next TFT is stuck on the imprint object (for example, soda-glass substrate) 180 
through the epoxy resin layer 160. Then, heat is applied, an epoxy resin is stiffened and the imprint 
object 1 80 and TFT are pasted up Gunction). 

[0189] In addition, the photopolymer resin which is ultraviolet-rays hardening type adhesives is 
sufficient as a glue line 160. In this case, ultraviolet rays are irradiated from the imprint object [ not heat 
but ] 180 side, and polymer is stiffened. 

[0190] (Process 9) As shown in drawing 16 , Xe-Cl excimer laser light is irradiated with the beam scan 
of drawing 32 from the rear face of a substrate 100, for example. This produces and cheats out of 
exfoliation in the inside of the layer of a detached core 120, and/or an interface. Since the thickness of 
the amorphous silicon layer 120 which is a detached core was lOnm at this time, the light energy for 
producing exfoliation has been reduced enough, moreover - although stress acts on upper each class 
142, 154, 160, and 180 rather than the amorphous silicon layer 120 in the case of exfoliation of the 
amorphous silicon layer 120 - this stress - the upper layer - 142, 154, 160, and 180 - therefore it is 
caught and deformation and destruction of a thin film device are prevented 
[0191] (Process 10) A substrate 100 is torn off as shown in drawingJ/7 . 
[0192] (Process 1 1) Finally etching removes a detached core 120. It means that TFT of CMOS 
composition had been imprinted by the imprint object 180 by this as shown in drawingJl . In addition, 
as shown in drawing 33 , when the silicon system intervention layer 128, for example, a silicon oxide, 
and another amorphous silicon layer 126 for optical absorptions are formed on the detached core 120, 
the following two processes can also be added before the etching removal process of a detached core 
120. One of them is a process which removes the amorphous silicon layer 126 which is an optical- 
absorption layer in dry etching, and other one is a process which removes the silicon oxide 128 by 
fluoric acid etc. 

[0193] (Form of the 3rd operation) if the technology explained with the form of the 1st operation of a 
**** and the form of the 2nd operation is used, the microcomputer constituted using the thin film device 
as shown in drawing 19 (a), for example can be formed on the substrate which is a request 
[01 94] In drawin g 19 (a), the solar battery 340 possessing the PIN junction of an amorphous silicon for 
supplying the supply voltage of these circuits to CPU300, RAM320, and the I/O circuit 360 row from 
which the thin film device was used and which the circuit consisted of is carried on the flexible substrate 
1 82 which consists of plastics etc. 

[0195] Since the microcomputer of drawing 19 (a) is formed on the flexible substrate, as shown in 
drawing 19 (b), since it is lightweight, it has strongly the feature that it is strong also to fall in bending. 
[0 1 96] (Form of the 4th operation) the form of this operation explains the example which is a 
manufacture process in the case of creating the active-matrix type liquid crystal display using the active- 
matrix substrate as shown in drawing 20 and drawing 2 1 using the imprint technology of an above- 
mentioned thin film device 

[0197] (Composition of a liquid crystal display) As shown in drawin g 20 , an active-matrix type liquid 
crystal display possesses the lighting light sources 400, such as a back light, a polarizing plate 420, the 
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active-matrix substrate 440, liquid crystal 460, the opposite substrate 480, and a polarizing plate 500. 
[0198] In addition, if it constitutes as a reflected type liquid crystal panel which replaced with the 
lighting light source 400 and adopted the reflecting plate when using a flexible substrate like plastic film 
for the active-matrix substrate 440 and the opposite substrate 480 of this invention, there is flexibility 
and a lightweight active matrix liquid crystal panel strong against a shock and can be realized. In 
addition, when a pixel electrode is formed with a metal, a reflecting plate and a polarizing plate 420 
become unnecessary. 

[0199] The active-matrix substrate 440 used with the form of this operation arranges TFT in the pixel 
section 442, and is a driver built-in active-matrix substrate in which the driver circuit (a scanning-line 
driver and data-line driver) 444 was carried further. 

[0200] The cross section of the important section of this active matrix liquid crystal display is shown in 
drawing 21 , and the circuitry of the important section of a liquid crystal display is shown in drawing 
22 . 

[0201] As shown in drawin g 22 , the gate is connected to the gate line Gl, one side of a source drain is 
connected to the data line Dl, and the pixel section 442 contains TFT (Ml) by which another side of a 
source drain was connected to liquid crystal 460, and liquid crystal 460. 

[0202] Moreover, the driver section 444 is constituted including TFT (M2) formed of the same process 
as TFT (Ml) of the pixel section. 

[0203] As shown in the left-hand side of drawing 21 , TFT (Ml) in the pixel section 442 is constituted 
including the source drain layers 1 100a and 1 100b, channel 1 lOOe, gate insulator layer 1200a, gate 
electrode 1300a, an insulator layer 1500, and the source drain electrodes 1400a and 1400b. 
[0204] In addition, a reference number 1700 is a pixel electrode and a reference number 1702 shows the 
field (voltage impression field to liquid crystal) where the pixel electrode 1700 impresses voltage to 
liquid crystal 460. The orientation film is omitted among drawing. The pixel electrode 1700 is 
constituted by metals (in the case of a reflected type liquid crystal panel), such as ITO (in the case of a 
light-transmission type liquid crystal panel), or aluminum. Moreover, in drawingll , in the voltage 
impression field 1702 to liquid crystal, although the ground insulator layer 1000 under the pixel 
electrode 1700 (interlayer) is removed completely, it is not necessarily limited to this, and since the 
ground insulator layer (interlayer) 1000 is thin, when not becoming the hindrance of the voltage 
impression to liquid crystal, you may leave. 

[0205] Moreover, as shown in the right-hand side of drawing 21 , TFT (M2) which constitutes the driver 
section 444 is constituted including the source, the drain layers 1 100c and 1 lOOd, channel 1 lOOf, gate 
insulator layer 1200b, gate electrode 1300b, an insulator layer 1500, and the source drain electrodes 
1400c and 1400d. 

[0206] In addition, in drawing 21 , a reference number 480 is for example, an opposite substrate (for 
example, soda-glass substrate), and a reference number 482 is a common electrode. Moreover, a 
reference number 1000 is Si02 film, a reference number 1600 is a layer insulation film (for example, 
Si02 film), and a reference number 1800 is a glue line. Moreover, a reference number 1900 is a 
substrate (imprint object) which consists for example, of a soda-glass substrate. 
[0207] (Manufacture process of a liquid crystal display) The manufacture process of the liquid crystal 
display of drawin g 21 is hereafter explained with reference to drawing 23 - drawing!! . 
[0208] First, it forms through the same manufacture process as drawin g 8 - drawing.!! on the substrate 
(for example, quartz substrate) 3000 which it is reliable in TFT (Ml, M2) like drawing 23 , and 
penetrates a laser beam, and a protective coat 1600 is constituted. In addition, in drawing!! , a reference 
number 3100 is a detached core (laser absorption layer). Moreover, in drawing!! , both TFT (Ml, M2) 
is taken as n type MOSFET. However, it is good also as not the thing limited to this but p type 
MOSFET, and CMOS structure. 

[0209] Next, as shown in drawing 24 , a protective coat 1600 and the ground insulator layer 1000 are 
********** e( j alternatively, and openings 4000 and 4200 are formed alternatively. These two openings 
are simultaneously formed using a common etching process. In addition, in drawing!! , when it is not 
necessarily limited to this, and not becoming the hindrance of the voltage impression to liquid crystal in 
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opening 4200 since the ground insulator layer (interlayer) 1000 is thin although the ground insulator 
layer (interlayer) 1000 is removed completely, you may leave. 

[0210] Next, as shown in drawing 25 , the pixel electrode 1700 which consists of metals, such as an ITO 
film or aluminum, is formed. In using an ITO film, it becomes a penetrated type liquid crystal panel, and 
in using metals, such as aluminum, it becomes a reflected type liquid crystal panel. Next, as shown in 
drawin g 26 , a substrate 1900 is joined through a glue line 1800 (adhesion). 

[021 1] Next, as shown in drawing 26 , excimer laser light is irradiated from the rear face of a substrate 
3000, and a substrate 3000 is torn off after this. 

[0212] Next, a detached core (laser absorption layer) 3100 is removed. Thereby, the active-matrix 
substrate 440 as shown in drawing 27 is completed. It has exposed and the electric connection with 
liquid crystal is possible for the base (field of a reference number 1702) of the pixel electrode 1700. 
Then, an orientation film is formed in the front face of the insulator layer (interlayers, such as Si02) 
1000 of the active-matrix substrate 440, and pixel electrode 1702 front face, and orientation processing 
is performed. The orientation film is omitted in drawing 2 7 . 

[0213] And the pixel electrode 1709 and the common electrode which counters are further formed in the 
front face, the opposite substrate 480 and the acouchi boomer TORIKU substrate 440 of drawing 21 by 
which orientation processing of the front face was carried out are closed with a sealing agent (sealant), 
liquid crystal is enclosed among both substrates, and a liquid crystal display as shown in drawing 21 is 
completed. 

[0214] (Form of the 5 th operation) The form of operation of the 5th of this invention is shown in 
drawin g 28 . 

[0215] With the form of this operation, multiple-times execution of the imprint method of an above- 
mentioned thin film device is carried out, on a larger substrate (imprint object) than the substrate of an 
imprinting agency, two or more patterns containing a thin film device are imprinted, and, finally a large- 
scale active-matrix substrate is formed. 

[0216] That is, on the big substrate 7000, the imprint of multiple times is performed and the pixel 
sections 7100a-7100P are formed. TFT and wiring are formed in the pixel section as surrounded and 
shown to the drawing 28 bottom by the alternate long and short dash line. In drawing 28 , a reference 
number 7200 is a signal line, a reference number 7210 is the scanning line and a reference number 7230 
is [ a reference number 7220 is a gate electrode and ] a pixel electrode. 

[0217] The large-scale active-matrix substrate in which the reliable thin film device was carried can be 
created by repeating and using a reliable substrate or carrying out multiple-times execution of the 
imprint of a thin film pattern using two or more 1st substrates. 

[0218] (Form of the 6th operation) The form of operation of the 6th of this invention is shown in 
drawing 29 . 

[0219] The feature of the form of this operation is imprinting two or more patterns containing the thin 
film device (thin film device from which it is got blocked and a minimum line width's differs) from 
which multiple-times execution of the imprint method of an above-mentioned thin film device is carried 
out, and a design rule's (that is, design rule's when carrying out a pattern design's) differs on a bigger 
substrate than the substrate top of an imprinting agency. 

[0220] In drawing 29 , the driver circuit (8000-8032) created in the more detailed manufacture process 
rather than the pixel section (7100a-7100p) is created around the substrate 6000 by the imprint of 
multiple times in the active-matrix substrate of driver loading. 

[0221] Since the shift register which constitutes a driver circuit carries out operation of logic level to the 
bottom of a low battery, from Pixel TFT, pressure-proofing may be low, and as it is therefore set to TFT 
more detailed than Pixel TFT, high integration can be attained. 

[0222] According to the form of this operation, two or more circuits where design rule level differs (that 
is, manufacture processes differ) are realizable on one substrate. In addition, since high pressure- 
proofing is required for a sampling means (TFT M2 of drawing 22 ) to sample a data signal by control 
of a shift register, like Pixel TFT, it is good to form with the same process as Pixel TFT / same design 
rule. 
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[0223] 

[Example] Next, the concrete example of this invention is explained. 

[0224] (Example 1) The quartz substrate (softening temperature : 1630 degrees C, a strain point : 1070 
degrees C, permeability of an excimer laser : almost 100%) with a 50mm[ 50mm by ] x thickness of 
1.1mm was prepared, and the amorphous silicon (a-Si) film was formed in one side of this quartz 
substrate by low voltage CVD (Si2 H6 gas, 425 degrees C) as a detached core (laser beam absorption 
layer). As thickness of a detached core, two kinds of things, lOnm and lOOnm, were formed. 
[0225] Next, it is Si02 as an interlayer on a detached core. The film was formed by efficient consumer 
response-CVD (SiH4+02 gas, 100 degrees C). An interlayer's thickness was 200nm. 
[0226] Next, the amorphous silicon film of 50nm of thickness was formed by low voltage CVD (Si2 H6 
gas, 425 degrees C) as a transferred layer on the interlayer, a laser beam (wavelength of 308nm) is 
irradiated, this amorphous silicon film was crystallized, and it considered as the polysilicon contest film. 
Then, to this polysilicon contest film, predetermined patterning was performed and the field used as the 
source drain channel of TFT was formed, then, the elevated temperature more than 1000 degreeC - a 
polysilicon contest film front face -- oxidizing thermally - gate insulator layer Si02 after forming, form 
a gate electrode (structure where laminating formation of the refractory metals, such as Mo, was carried 
out at contest polysilicon), on a gate insulator layer, and it carries out an ion implantation, using a gate 
electrode as a mask -- self-- being conformable (selfer line) - the source drain field was formed and 
TFT was formed Then, the electrode connected to a source drain field and wiring, and the wiring which 
leads to a gate electrode are formed if needed. Although aluminum is used for these electrodes and 
wiring, it is not limited to this. Moreover, when worrying about melting of aluminum by the laser 
radiation of a back process, you may use the metal (what is not fused by the laser radiation of a back 
process) of a high-melting point rather than aluminum. 

[0227] Next, ultraviolet-rays hardening type adhesives were applied on the aforementioned TFT 
(thickness : 100 micrometers), further, after joining a transparent large-sized glass substrate (a soda 
glass, softening temperature: 740 degree C, strain-point:511 degree C) with a 300mm[ 200mm by ] x 
thickness of 1.1mm to the paint film as an imprint object, ultraviolet rays were irradiated from the glass- 
substrate side, adhesives were stiffened, and adhesion fixation of these was carried out. 
[0228] Next, the Xe-Cl excimer laser (wavelength : 308nm) was irradiated from the quartz substrate 
side, and the detached core was made to produce exfoliation (exfoliation in a layer, and interfacial 
peeling). The energy density of the irradiated Xe-Cl excimer laser was 300 mJ/cm2, and irradiation time 
was 20ns. in addition, a unit field (for example, 8mmx8mm) predetermined when irradiation of an 
excimer laser has spot beam irradiation and line beam irradiation and it is spot beam irradiation ~ spot 
irradiation - carrying out - this spot irradiation ~ a unit field ~ it irradiates with staggering about 
[ every ] 1/10 Moreover, in line beam irradiation, similarly, the predetermined unit field (for example, 
378mmx0.1mm and 378mmx0.3mm (field where, as for these, 90% or more of energy is acquired)) is 
irradiated with staggering about [ every ] 1/10. Thereby, each point of a detached core receives at least 
ten irradiation. This laser radiation is carried out to the whole quartz substrate surface, shifting an 
irradiation field. The above method is effective, when setting thickness of a detached core to lOOnm and 
making [ many ] light-energy absorption for ablation. When thickness of a detached core is set to lOnm, 
even if it makes it not pile up mutually two beam irradiation fields (for example, two beam irradiation 
fields (20 (N) of drawing 32 , and 20 (N+l))) which adjoin each other with a beam scan like drawing 
32 , ablation can be produced and, moreover, the bad influence to a thin film device can be reduced. In 
addition, it was not destroyed by the total proof stress of each class of the upper layer of a detached core 
at this time that a thin film device deforms, either. 

[0229] Then, the quartz substrate and the glass substrate (imprint object) were torn off in the detached 
core, and the TFT and the interlayer who were formed on the quartz substrate were imprinted to the 
glass-substrate side. 

[0230] Then, etching, washing, or those combination removed the detached core adhering to the front 
face of the interlayer by the side of a glass substrate. Moreover, processing with the same said of a 
quartz substrate was performed, and the reuse was presented. 
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[023 1] In addition, if the glass substrate used as an imprint object is a bigger substrate than a quartz 
substrate, the imprint to a glass substrate from a quartz substrate like this example can be repeatedly 
carried out to a superficially different field, and much TFT can be formed on a glass substrate from the 
number of the TFT which can be formed in a quartz substrate. Furthermore, on a glass substrate, a 
laminating can be carried out repeatedly and more TFT can be formed similarly. 
[0232] (Example 2) a detached core - H (hydrogen) -- 20at(s)% -- TFT was imprinted like the example 
1 except having considered as the amorphous silicon film to contain 

[0233] In addition, adjustment of the amount of H in an amorphous silicon film was performed by 
setting up suitably the conditions at the time of membrane formation by low voltage CVD. 
[0234] (Example 3) TFT was imprinted like the example 1 except having made the detached core into 
the ceramic thin film (composition-bTi03, thickness:200nm) formed with the sol-gel method with the 
spin coat. 

[0235] (Example 4) TFT was imprinted like the example 1 except having made the detached core into 
the ceramic thin film (composition : BaTi03, thickness : 400nm) formed by sputtering. 
[0236] (Example 5) TFT was imprinted like the example 1 except having made the detached core into 
the ceramic thin film (composition :P b (Zr, Ti)03 (PZT) and thickness: 5 Onm) formed by the laser- 
ablation method. 

[0237] (Example 6) TFT was imprinted like the example 1 except having used the detached core as the 
polyimide film (thickness : 200nm) formed with the spin coat. 

[0238] (Example 7) TFT was imprinted like the example 1 except having used the detached core as the 
polyphenylene sulfide film (thickness : 200nm) formed with the spin coat. 

[0239] (Example 8) TFT was imprinted like the example 1 except having used the detached core as 
aluminum layer (thickness : 300nm) formed by sputtering. 

[0240] (Example 9) As an irradiation light, TFT was imprinted like the example 2 except having used 
the Kr-F excimer laser (wavelength : 248nm). In addition, the energy density of the irradiated laser was 
250 mJ/cm2, and irradiation time was 20ns. 

[0241] (Example 10) As an irradiation light, TFT was imprinted like the example 2 except having used 
Nd-YAIG laser (wavelength : 1068nm). In addition, the energy density of the irradiated laser was 400 
mJ/cm2, and irradiation time was 20ns. 

[0242] (Example 11) TFT was imprinted like the example 1 except having considered as the TFT of the 
polysilicon contest film (80nm of thickness) by elevated-temperature process 1000 degree C as a 
transferred layer. 

[0243] (Example 12) As an imprint object, TFT was imprinted like the example 1 except having used 

the transparent substrate made from a polycarbonate (glass transition point : 130 degrees C). 

[0244] (Example 13) As an imprint object, TFT was imprinted like the example 2 except having used 

the transparent substrate made of an AS resin (glass transition point : 70-90 degrees C). 

[0245] (Example 14) As an imprint object, TFT was imprinted like the example 3 except having used 

the transparent substrate made from a polymethylmethacrylate (glass transition point : 70-90 degrees C). 

[0246] (Example 15) As an imprint object, TFT was imprinted like the example 5 except having used 

the transparent substrate made from a polyethylene terephthalate (glass transition point : 67 degrees C). 

[0247] (Example 16) As an imprint object, TFT was imprinted like the example 6 except having used 

the transparent substrate made from a high density polyethylene (glass transition point : 77-90 degrees 

C). (Example 17) As an imprint object, TFT was imprinted like the example 9 except having used the 

transparent substrate made from a polyamide (glass transition point : 145 degrees C). 

[0248] (Example 18) As an imprint object, TFT was imprinted like the example 10 except having used 

the transparent substrate made of an epoxy resin (glass transition point : 120 degrees C). 

[0249] (Example 19) As an imprint object, TFT was imprinted like the example 1 1 except having used 

the transparent substrate made from a polymethylmethacrylate (glass transition point : 70-90 degrees C). 

[0250] About examples 1-19, when the state of the imprinted TFT was guessed the ** view under the 
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naked eye and the microscope, respectively, all had neither a defect nor nonuniformity and the imprint 
was made uniformly. 

[0251] Like, if the imprint technology of this invention is used, the thing which were described above 
and for which a thin film device (transferred layer) is imprinted to various imprint objects will become 
possible, or [ for example, / that a thin film cannot be formed directly ] -- or it can be formed by imprint 
also to what consisted of material unsuitable for forming, material with easy fabrication, a cheap 
material, etc., the large-sized body which is hard to move 

[0252] That in which properties, such as thermal resistance and corrosion resistance, are inferior 
compared with various synthetic resin or substrate material like the low glass material of the melting 
point can be used especially for an imprint object, therefore for example, it can face manufacturing the 
liquid crystal display in which TFT (especially the polysilicon contest TFT) was formed on the 
transparent substrate, and a large-sized and cheap liquid crystal display can be easily manufactured now 
as an imprint object as a substrate using the quartz-glass substrate which is excellent in thermal 
resistance by using a transparent substrate of the material which it is cheap and processing tends to carry 
out like the low glass material of various synthetic resin or the melting point Such an advantage is the 
same also about manufacture of not only a liquid crystal display but other devices. 
[0253] Moreover, although the above advantages are enjoyed, since a transferred layer like a functional 
thin film can be formed to a heat-resistant high substrate like a reliable substrate, especially a quartz- 
glass substrate and patterning can be carried out further, a reliable functional thin film can be formed on 
an imprint object irrespective of the material property of an imprint object. 

[0254] Moreover, although such a reliable substrate is expensive, it is also possible to reuse it and, 

therefore, a manufacturing cost is also reduced. 

[0255] 



[Translation done.] 
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